A REVIEW OF THE ELASMOBRANCHIATE FISHES OF
JAPAN.

By Davip Starr Jorpax and Hexry W. Fowwrer,
Of the Leland Stanford Junior University.

In the present paper is given a record of the species of Elasmobran-
chiate fishes, sharks, rays, and chimaras, known to inhabit the waters
of Japan. It is hased on the collections made hy Messrs. Jordan and
Snyder during the summer of 1900, and on the material contained in
the Japanese muscums and in the United States National Museun,
some of which were collected by the U. S. Fish Commission Steamer
Albatross.  The accompanying figures are chietly hy Mr. William
Suckston Atkinson.

Subceclass SELACHIIL

This includes among recent fishes the sharks and the rays, marine
fishes mostly of large size, abounding in all seas,

We hegin the group with the archaic type, the order or suborder
Notidani, proceeding thence from the more generalized sharks to the
specialized skates.  The true sharks form an almost perfeet gradation
into the skates, but there are no forms extant which conneet the Noti-
dani with modern sharks.

(efélayos, shark: the word originally meaning cartilage.)

ORDERS OF SELACHII IN JAPAN.

a. Gill-openings 6 or 7; dorsal fin single; vertelwal column imperfectly segmented,

eich segnient being equivalent to 2 vertebre, and bearing 2 nearal archies; anal

N PICRCNT L oot e NOTIDANI, 1.

ant. Gill-openings 5; vertehral colnmn well seemented, each segment forming a neural

arch and 1 centram.

b. Vertebrie each with the internal caleareons lumelle radiating from the eentral

ring; aual fin present. ..ol ARTEROSPONDY LI, 11,

bb. Vertehrae with the internal calearcous lamella not radiating, but arranged in

one or more concentrie circles or series around the central ring; no anal ting
palatoquadrate areh not articulated to the skull.

e, Gill-openings tateral; dorsal tins 2 ..o oo ... TECTOSPONDYLIL, L
ce. Gill-openings ventral; dorsal ting small and posterior, or winting: hody :nd
pectoral fins forming a depressed disk. ... .. ... YATOIDIET, V.
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Order 1. NOTIDANI.

Sharks with the branchial apertures in increased number, 6 or 7;
only one dorsal fin.  Vertebral column imperfectly segmented so that
from each segment 2 neural arches and 2 vertebral bodies arise,
Among existing sharks this group contains 2 families.  Numerous |
genera represented by fossils seem allied to these and to the Cestra-
ciont types.

(Notidunus, voridavis, dry back, the Greek name of some shark,
in Athenwreus.)

«a. Palatogquadrate apparatus articulated with the postorbital processes of the skull;
hody maoderately elongate; teeth in the two jaws unlike; mouth inferior.

Hexaxcmpag, 1.

aa. Palatoguadrate apparatus not connected with the skull; body greatly elongate,

almost eel-shaped; dorsal, anal, and ventrals close together on posterior part of

body; teeth in the two jaws alike; mouth anterior. .CHLAMYDOSELACHID.E, II.

Family I. HEXANCHID.E.

Body moderately elongate, somewhat depressed anteriorly, tapering |
toward the candal fin.  Ilead depressed, oblong, with the snont pro-
jeeting.  Lyes submedian or anterior, without nictitating memhrane.
Mouth subinferior, large, arched in front; no labial fold. Teeth in
the two jaws unlike; in the upper jaw 1 or 2 pairs of awl-shaped teeth,
the next six teeth hroader and each provided with several cusps, one
of which ix much the strongest.  Lower jaw with 6 large comb-like
teeth on each side, hesides the smaller posterior teeth.  Spivacles
small, on the side of the neck.  Only one dorsal tin, without spine,
opposite the anal, and similar to it.  No pit at the root of the candal.
Gill-openings wide, 6 or 7 in number.  Viviparous sharks, sometimes
reaching a very large size.  Species of the warm seas.

a. Gill-openings, 7 on eacly side ..o oo Ieptranchias, 1.

I. HEPTRANCHIAS Rafinesque.
Heptranchios RariNesque, Caratteri, 1810, p. 14 (einereus). <

Notochyuehus Avres, Proe. Cal. Aead. Sei., 1, 1856, p. 72 (maculatus).
Heptanchus of Avriors.

Gill-openings 7 on cach side.  Lower teeth uniform in size or!
decreasing toward corners of mouth: cusps on the cutting edge more |
or tess regularly evaduated.

(FrTee, seven: /)’/)a"y,}’un cills.)

a. Nororuyxenrs. Median tooth of lower jaw with the central cusp small or ywanting.
b Color, gray; cusps of most teeth growing smaller from the second - - - - . deani, 1.
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1. HEPTRANCHIAS DEANI Jordan and Starks.
ABURAZAME (FAT SHARK).

Heptranchias deani JorpDAN and Srarks, Proc. Cal. Acad. Sei., 1901, 1, p. 348;
Misaki.

| Head, 6 in length; width of body at pectorals, 13 in head; eve about

44: snout abont 3%; width of mouth at corners, 24; pectorals, 13; base

of ventrals, 2; depth of candal peduncle, 41 in head,

Body very elongate, more or less rounded, though somewhat
depressed in front; tail compressed, clongate, tapering.  Head elon-
. gate, pointed, compressed, broader than deep; snout produced, com-
pressed above, flat, roundly pointed; eye large, anterior, lateral, supe-
rior; mouth large, triangular, narrowly rounded in front; symphysis
- of mandible a little before eye, which is over anterior part of mouth;
lips not especially thick; corners of mouth forming a long groove
equal to one-half length of exposed dental margin of mandible; teeth
in upper jaw sharp, long, pointed, hooked backward, without lateral
cusps; a median tooth at symphysis of mandible with two or three -
small cusps on ecach side; teeth in mandible 4 on each ramus. each
tooth with a serrated cutting edge composed of 6 o1 more cnsps: first
cusp with a very small notch in front, second enlarged. and all arranged
in the formula 1+143+1, 1+ 14+44+1, L4+ 14541, 1414641, accord-
ing to individual size; while the cutting edge ix continnous it is not
unifornt and even, as depth of cach tooth is a little less behind, edge
above a trifie ohlique; inner buccal fold in mandible thick and fleshy:
tongue not frec from floor of mouth: nostrils large, about midway on
snout helow, hetween its tip and front of eye; interorbital width con-
vexly flattened.  Spiracles small, superior, and about midway hetween
eye behind and gill-opening. Gill-openings large. broad. hecoming
progressively smaller behind, all entirely in front of root of pectoral.

Body very finely roughened.

Dorsal fin small, its greater portion before origin of the anal: anal
low, its hase long: pectorals small, edges posteriorly slightly emargi-
nate; ventrals low, base long, origin nearer origin of anal than origin of
pectoral; caudal very long, lower lohe deep in front, then very narrow
till near end. where a terminal noteh is formed. Caudal pedunele
compressed, somewhat triangular in cross section, flattened above.

Color in spirits dark gray brown above and on the upper parts of
fins, below pale or whitish; in a photograph in the Imperial University
a few whitish spots are shown.

Length 332 inchex (98 eni 3 mm.).

This deseription from the original type, a female, No. 12620, ichthy-
ological collections, Leland Stanford Junior [Mniversity Muscum. It
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was taken at Misaki by Kumakichi Aoki, with hook and line, in deep
water.

The speeies is not rare on the coast of southern Japan.

(Named for Bashford Dean.)

Family IT. CHLAMYDOSELACHIDE.
FRILLED SHARKS.

Body very elongate and slender, the tail tapering to a point.  Head |
very broad and depressed.  Sunout broad.  Eyes lateral and without |
nictitating membrane.  Nostrils lavge, the nasal cavity separate from |
the mouth.  Mouth anterior. the jaws almost equal.  Teeth in oblique
rows, the bases extended backward, and the cusps slender.  Spiracles s
present.  Gill-openings six.  Dorsal fin posterior, without spine; anal |
fin well developed. No pit at root of caudal. First gill-membrane
not free across the isthmus, but joined by median and rather thick
membrane.  Intestine said to have a spiral valve. Anterior basi-
branchial eartilages present.

2. CHLAMYDOSELACHUS Garman.

Chlamydoselachus Garyaxn, Bull. Essex Inst., Jun. 17, 1884, .p. 47 (anguineus).
Clhlconydoselache GUNTHER (variant in spelling).

Opereular flap forming a broad frill over first gill-opening.  Kyes
rather small; mouth very large, extending tar heyond the eye.  Teeth
similar in the jaws, each with three slender, curved, subconical ensps,
separated by a pair of rudimentary denticles, on a broad base; no
median series of teeth above like that on the symphysis of the mandi-
ble. Mouth larger than broad, and with no labial folds at angles.
Pupil horizontally elongated.  Fins Iroad. rounded; caudal without a
noteh.

Of this genus but a single living species ix known. 1t inhabits the
open sea in waters of some depth, and is most abundant in the Kuro
Shiwo or warm current on the cast coast of Japan.

(XAepds, mantle or frill; oélayos. shark.)

2. CHLAMYDOSELACHUS ANGUINEUS Garman.
RABUK.N; KAGURAZAME (RCATFFOLD SIIARK).

Chlanydoselachus wigidnens Garnan, Bull, Essex Inst., Jan. 17, 1884, p. 47, with
figs.; Japanese seas; Bull Mus. Comp. Zool., 1885, XTI, No. 1, with plates
and aceonnt of anatomy; off Japan.—GiiNtieg, Deep Sea Fizhes Challenger,
1884, . 2, with plates; Japan.—Correrr, Ball. Soc. Zool. France, 1840,
p- 219; Funchal, Madeira.—Joxpan and Evermany, Fish N. M. Ameriea, I
1896, p. 15 (after Garman).

Head about 73 in length: depth about 1232 tail 11 in trunk and heads
eve 8§ in head: snout 4: maxillary 1%: interorbital space 21; width of
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Lmouth at corners 24 ll)t(‘lll.l\ll space B3 lnw-tuml [5: internasal space
12 in interorbital space.

Body very elongate and tail greatly compressed. roughened. and
tapering to a point. Head rather small, oblong, greatly depressed,
’ broad, and its greatest depth two-thirds its width; snout depressed,
broadly rounded, and projecting but little heyond mandible; eve small,
its posterior margin about first two-fifteenths of length of head; nostrils
large, lateral, on sides of snout and a little low in position: mouth
very large. more than half the head: teeth tricuspid, spaces hetween
each (:mp with a small denticle at base, similar in both jaws, and in

—0—13 . . .
formula ll 11 well separated, in oblique rows, with not more

b

)

than 6 teeth in each row; tongue small, slightly elongate. point rounded,

and a little free in front; inside of mouth roughened. especially the
tongue. Gill-openings very large, fivst the largest, the others pro-
gressively smaller; inner edges of branchial arches roughencd; ¢ill-
filaments flattened, adnate to interbranchial septa exceptat tip: pharynx
dong and broad; gill-imembrane joined to isthmus medially by a thick
membrane.

Seales very small and sharp, a little enlarged along lateral line. most
of edges of fins, and jaws, becoming especially laree at angle of the
Jatter.

Dorsal small, its origin about over that of anal: anal abount twice as
large as dorsal; peetoral small. broad, with a very bhunt anvle: ven-
trals large, broad, and rounded: caudal with hroad lower lohe, tapering
to an elongate and sharp point, upper rays very short and uniform.

Color in spirits uniform brown.

Length 391 inches (99 ¢m. 6 mm.).

Tln> description from a Misaki specimen.

Kuro Shiwo, off Izu, Sagami, and Awa, on the east coast of Japan;
our three specimens from oft Misaki, in Sagami. It has also heen
tnken off Madeira and off Norway in deep water, and it is probubly
widely distributed.

Our largest example measures 594 inches (148 ¢m. 6 mm.).

(anguinens, from anguis, the slow worm, the word allied to dnguidlle=
gyxelvs, cel.)

Order 1I. ASTEROSPONDY LI.
TYPICAL SHARKS.

The essential character of this order is in the structure of the verte-
brae.  The ealearcous lamellae within each vertebra radiate from the
central ring. The group contains the great hody of living sharks,
including all of those with 5 @ill openings, 2 dorsals, and an anal fin.

(nfGn/p, star; gmordvdos, vertebra.)



598 PROCEEDINGS OF TIHTE NATIONAL MUSEUM. VOL. XXVI.

FAMILIES OF ASTEROSPONDYLI.

~
I. Cesrraciontes, Palatoquadrate apparatus articnlated to preorbital part of skull;
dorsal fiug with spines; head short and blunt; teeth of differing forms in the
e I R I erERODONTIDE, TT1.
II. Gare, Palatoquadrate apparatus not articulated with skull; no dorsal spines;
head more or less pointed in profile; teeth not differing widely in form in the
same individual.
«. VFirst dorsal fin overor hehind ventrals; spiracle present; no nictitating membrane.
. Tail not hent upward; nostrils not conflnent with the mouth.
ST RSO DTG NS 2 2 e SCvLIORIMNTDE, TV,
e Sharks ovoviviparous. ... ... o oL ool Hesseviiima, V.,
aa. First dorsal fin inserted more or less in advance of ventrals.
d. First dorsal fin high, highest anteriorly, its hase wholly in front of that
of ventrals.
ce. (audal fin not Innate, its upper lobe two or more times length of lower,
with a noteh helow toward its tip; side of tail not keeled.
/. Vast ¢gill-opening above base of pectoral.
¢. Tail moderately developed, forming less than one-third of the total
length; eyes with nictitating membranes.

I Head normally formed oo oo o oo .. Carcrarnpz, VI

Ihi. Uead hammer-shaped or kidney-shaped by the extension of its
SRR oo eie e e o o SeayrN1DE, VI

gy Tail exceedingly long, forming abont one-half the total length;
eyes without nictitating membrane. ... ... _Avrorubg, VIIL

2 Last gill-opening entirely in front of pectoral; snout ending in a long
flat Dlade o oo MitsvkvriNm.g, IXL

ce. Caudal fin lunate; candal peduncle with a keel on each side; size large.
i. Last gill-opening entirvely in front of pectorals.

J. Gill-openings moderate; teeth large and sharp. . Lam~zipag, Xo

- Gill-openings very wide, nearly meeting under throat; teeth
very small and numerous; size enormons.

CerormiNin.g, X1

. Last gill-opening above base of pectorals; teeth small; size ¢

Jarge

............................... RumxonoxTin.g, XI11.

Family [Tl HETERODONTID K.
CENTRACIONT SITARKS.

Jody elongate; obtosely trihedral, eradually tapering baclnmrd;1
head high, with the forehead declivous, and little prominent.  Mouth!
rather narrow, the upper lip divided into 7 lohes, the lower with ai
fold: dentition similav in hoth jaws, small obtuse teeth in front, and:
the lateral teeth molar-like and enlarged.  Nostrils confluent with the
mouth.  Gill-openings 5, Spiracles small. Dorsal fins 2, and eachl
provided with a strong spine.  Caudal fin usnally notched at tip.)
Oviparous, the cggo-cases very large, subconical, without tentacles,
and spirally twisted,  Small sharks now inhabiting the Pacific Ocean.
Species supposed to helong to the same family are widely distributed
ax fossils in the Mesozoie and earlier periods.
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3. HETERODONTUS Blainville.

Cestracion Cuvieg, Régné Animal, 1st ed., 1817, p. 129 (philippi).
\ Gyropleurodus Givw, Proc. Acad. Nat. Sei. Phila., 1862, p. 489 ( fraucisei).
{ Tropidodus GiLr, Proe. Acad. Nat. Sci. Phila., 1862, p. 489 (pantherinus).

[ Heterodontus BuaisviLLg, Nouv. Bull. Scien., 1816, p. 121 (philippi).

Body elongate, thick and heavy anteriorly, and the tail tapering.
( Head thick, oblong, broad. Snout bluntly rounded, rather long, and
| protruding. KEyes small, high, with the ridges above more or less
i prominent. No nictitating membranc.  Mouth rather small and
narrow; teeth small and obtuse in front, in the young pointed, and
- provided with 3 to 5 cusps: the posterior teeth molw-like, twice as
broad as long, and arranged in oblique series. one series heing formed
by much larger teeth than those in the other series.  Spiracles small,
a short distance from the lower part of the cye.  Gill-openings rather
narrow. Scales small, sometimes cruciform.  First dorsal opposite
the space between pectorals and ventrals; second dorsal in advance of
anal; pectorals very large and helow gill-openings: caudal fin mod-
erate, more or less hent upward.  Species about 5, and nsually placed
in one genus, /leterodontus, often called by the luter name of Cestracion.
(érepds, differing: odovs, tooth.)

3. HETERODONTUS JAPONICUS (Dumeéril).

NEKOZAME (CAT SHARK).

Hetevodontus philippi var. japonica Dumirmn, Hist. Nat. Poiss., 1, 1870, po 424
Japan.

Cestracion japonicus MirLovio-MacLay and MacrLeay, Proc. Linn. Soe. No S
Wales, VIIT, p. 428, pL. xx; Japan.—Isimik.aowy, Prel. Cat., 1897, p. 615 Tokyo.

Hetevodontus japonicus STEINDACINER, Reise Aurora, 1898, p. 2245 Kobe.

Heterodontus zebra Breeker, Verh. Bat. Gen., XXVI, 1854, p. 127; Nagasaki
(not of Gray). ’

Head 6% depth 63 in length; width of body at pectorals 11 in head:
eve 5%; snout 1245 mouth ahout 3; interovhital space 21 width of month
1%; ventrals 1%,

Body clongate, thick, heavy, compressed anteriorly; tail ronnded,
tapering hackward. Head hroader than deep. oblong, elevated above;
snont very blunt, flattened above, much longer than interorbital space:
cheeks rounded, convex, full, swollen: eve very full. elongated hori-
zontally, high, and nearver eill-opening thuan tip of snout; snont pro-
trudes so that mouth is not terminal: teeth tricuspid in front, median
cusp largest, hut posteriorly becoming molar-like, rounded and Targe:
lips very thick, fleshy, with @ deep fold at corners of mouth: nostrils
large and confluent with mouth; interorbital space broad, concave, and
superorhital ridges elevated on hoth sides.  Spiracles very distinet, a
short distance helow posterior margm of eye.  Gill-openings in front
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at first, then rising above hase of pectoral, first largest. equal to 1} in
the interorbital space, the others progressively smaller to last, which
is one-half the length of first.

Jody rough on the top of head and back.  Fins large, first and
secondd dorsal each with a strong. sharp-pointed spine, the origin of
first midway hetween tip of snout and origin of the second dorsal: first
dorsal higher than sccond, its margin concave and its height a little
less than head; second dorsal with its origin midway hetween origin
of first dorsal and tip of caudal, low, and with its margin also concave;
anal smatlest fin. posterior to second dorsal; peetorals very large. equal
to caudal, broad and with margin straight; origin of ventral nearer
first dorsal than second dorsal, short. blunt behind. and marein straight;
andal with lower lobe broad.  Caudal peduncle long. compressed,
flattened above and helow, its least depth equal to 1ts breadth a trifle
more than eve or alont 24 in interorbital space.

Color in spirits pale hrown. dark above; across snout a hroad pale
bar. then one behind eye, crosswise, above, two narrow pale bars
hetween eve and first dorsal, then two more from first dorsal, two
more hetween first and second dorsal, two from second dorsal, a hroad
pade one on middle of caudal peduncle, and then another at junction of
candal and caudal peduncle; pectorals and ventrals pale above.

Length 198 inches (48 em. 5 nim.).

Deseribed from a specimen from Nagasaki.

Coasts of Japan: generally common southward.  Our specimens
taken at Misaki, Tokyo, Wakanoura, Kohe, Hakata, and Nagasaki.
It is close to the Australian Heterodontus philippi. diflering at least
in the coloration. To the Chinese species [leterodontus zebra it is
still nearer. hut according to Steindachner it differs in coloration, in
the form of the head. and of the individual fins.

Family 1V. SCYLIORHINID.E.
CAT SHARKS.

Dorsal fins 2, both rather small, without spines, the first more or
less hehind the ventrals: anal fin present, usually hefore the second
dorsal: eandal tin rather long, usually with a hasal lobe; the tail not
keeled and not bent upward.  Spiracles present, close hehind eye: no
nictitating membrane: gl openings small, the last one ahove the root
of the pectorals. Mouth nsually hroad, with xmall tecth, several sevies
heing in function: teeth small, cach with a median cusp and 1 to 4
small cusps on cach side: nostrils near mouth, not contluent with it,
sometimes provided with eoert. Gill openings 5, nearly equidistant.
Mncous pores about head numerous. especially on lower side of snout.
Oviparous.  Fee cases kuge, quadrate, with prehensile tubes at the
angles. Small sharks. the species rather numerous in warm seas.

«Cestrucion zebra Gray, Zool Miscel., 1831, p. 5; Canton.
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a. SevriorinNINE.  Nasal and puceal cavities separate; spiracles close behind eve;
gill openings nearly equidistant; teeth swall, usnally tricuspid. '
b. Nostrils separated from each other hy a bhroad istluinus.
c. Seales on upper margin of the tail little if at all enlarged, usually similar to
\ those on rest of body, or at any rate not forming a serrated odge.
d. Head not very broad; stomach not inflatable; second dorsal hehind anaf,

which is far from candal ..o oo oo . Halatirus, 4.
dd. Head extremely broad; stomach capable of great inflation; second dorsal
over anal._.... I s S Cephaloscyllivan, 5.

4, HALAELURUS Gill.

Halzlures Giny, Ann. Lye. Nat. Hist. N Y., 1861, 1. 407 (biirgeri).

Body and head slender; spiracle small, close hehind eye; nasal and
buecal cavities separate; nasal valves simple, without lobe or groove,
the nostrils separated by a broad interspace: teeth small, tricnspid.
First dorsal behind ventrals, second dorsal behind anal, which ix far
from candal.

Very small spotted sharks, allied to Seyliorhinus and Cutulus.,

(&)s, sea; ailovpos, cat.)

4. HALZALURUS BURGERI (Miller and Henle).

Seyllivm burgeri MtLLER and IIENLE, Plagiost., 1837, p. 8, pl. 11; Nagasaki.—
Scniecern, Fauna Japoniea, Poiss., 1850, p. 301; Nagasaki.~—BLEEKER, Act.
Soc. Sci. Ind. Neerl., I, 1856, Amboyna, p. 69; Amboyna.—Ginrier, Cat.
Fish Brit. Mus., VII1, 1870, p. 404; Japan, Formosa, Amboyna.—DuMERIL,
Hist. Nat. Piss., I, 1870, p. 320; Nagasaki.

LHalxlurus burgeri GiuL, Am. Lye. Nat. Hist. N. Y., 1861, p. 407.

Head 7%; depth about 124 in length: width of head 14 in its length;
snout 2% in head; interorbital space 24; width of month about 2; eye 4:
eye 1% in snout; 1% in interorbital space; pectoral 11 in head: base of
anal 2.

Body very elongate, depressed somewhat in front, and tail long and
tapering. Head small, rather broad, but not as hroad asx long, and
depressed above; snout depressed, produced. lateral profile poiuted,
but when seen from ahove, broadly rounded: eves vather large. lateral,
about in center of length of head: mouth very broad, mandible hegin-
ning in front of eve, and corners helow postevior part of eve: teeth
small, numerous, tricuspid in both jaws: nostrils rather large. nearer
eye than tip of snout, hut not confluent with mouth: interorbital space
broad and flattened like top of head and snout.  Spiracles large and |
directly behind the eye at a very short distance.  Gill-openings small.
lateral, and above base of pectorals.

Body very finely roughened.

First dorsal much larger than second, its origin mnch nearer base
of lower caudal lobe in front than tip of snout, and hehind ventrals:
second dorsal entirely behind anal and distant from first dorsal 3 times
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the latter's hase: anal small, low, its origin a little nearer origin of

ventrals than origin of lower candal lobe: pectorals larger than other -

fins. broad, and with their margin nearly straight: ventrals rather
long: caudal equal to space between origin of its lower lobe, which is
not very deep.

Color light brown, a trifle darker above: small round black spots

irreeularly grouped in double rows over back, on the sides, and |
between them more or less of a warmer tint: lower parts pale, |

imnenlate, except on tail, where there are one or two dark spots;
spots on caudal small.

Total length 154 inches (39 em., 4 mm.).

This deseription is from a dried skin taken at Nagasaki by M. Yahiro.

Coast of Japan and southward, not common; seen at Misaki and
Nagasaki.

(Named for M. Burger. who collected specimens and paintings

about Nagasuki for Temminck and Schlegel.) ‘

5. CEPHALOSCYLLIUM Gill.
Cephaloseyllivn Giuk, Am. Lye. Nat. IIigt. N. Y., 1861, p. 407 (laticcps).

Thix genus differs from Catnlus in the very broad head, and in the
power or habit of intlating the stomach when disturbed.
(kedaky, head: Seyllivm.)

5. CEPHALOSCYLLIUM UMBRATILE Jordan and Fowler, new species.
NANUKAZAMI (SEVEN DAY SHARK); OSEIBUKA (CROWD SHARK).
Ceplaloseyllinm laticeps Nystroy, Kong. Svensk Vet. Ak., 1887, p. 49; Nagasaki—
[smikawa, Prel Cat., 1897, p. 62; Tokyo (not Seyllium laticeps Duméril, |
which is an Australian species).

Head 6} in length; depth about S; depth of head 1} in its length;
snout 2% in head; interorbital space 2; width of mouth about 2; eye!
34 in interorbital space; mouth 2 in head; pectoral 14; depth of
caudal peduncle about 3 in interorhital space.

Body clongate. more or less depressed anteriorily, tail narrow,
tapering downward. Head rather large, hroad, its breadth a little less
than length snout produced, bluntly rounded, flattened above; eye!
small, lateral, nearer tip of snout than tirst gill-opening: mouth large,
rather hroad: teeth small, numerous, tricuspid; nostrils nearer tip of
snout than eye, not confluent with mouth: interorbital space broad,
flat: spiracles small,-behind eye, and a little helow, or for space less
than diwmeter of the eye: gill-openings 5, posterior smallest. and &
little ahove base of pectoral.

Secales small, rough.

First dorsal much larger than second. behind ventrals; space between !
it and second dorsal much greater than base of first, dovsal; origin of
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)

‘I‘second dorsal nearer first (1()1'snltlnm]»:l<(‘()f audal lobe: anal fin helow,
and a trifle in front of sccond dorsal: pectorals large. nearver tip of
snout than origin of ventrals: ventrals rather low, their origin nearer
origin of anal than that of pectoral: caudal longer than head.

Color pale brown, very light below. marbled above with shades of
dark and deep brown; on back five hroad cross hars of pale ruddy
brown, with blotches of darker brown. first behind the eye, next over
base of pectoral, next between it and first dorsal where another is. and
finally last at second dorsal; on caudal, two broad cross bars, one at
base of caudal, the other near its tip.  Length 35) inches (95 ).

Type a dried skin, No. 12693 Ivhtl)yologn al collections, Stanford
University Zoological Muscum.

. Locality, Nagasaki.

F1G6. 1.—CEPHALOSCYLLIUM UMBRATILE,

Coast of Japan southward, apparently quite rare, as we have
obtained only one specimen from Nagusaki, collected by Mr. Yahiro.
Frow the sante locality it is alxo vecorded by Nystrow.

(wimbratilis, shaded.)

Family V. HEMISCYLLIID.E.

This group is closely allied to the Seyliorkinidv, differing mainly
in being ovoviviparous, the young being brought forth alive as in
most sharks. The nasal and buccal cavities are confluent. the anal ix
behind the second dovsal, the large spiracles are more or less behind
the eye, and the body is usually marked with dark cross-bands.

a. HeEmscyLLing. Sides of head with no dermal flaps or cirri; spiracles very dis-

tinet below the eye; anal far hehind second dorsal .o .. . ... Cliiloseyllivan, 6.
aa. ORECcTOLOBIN.E. Sides of the head with dermal flaps or cirri; spiracles wide,
oblique slits hehind and helow the eye.. ... oo o . .. Orectolobus, 7

6. CHILOSCYLLIUM Miuller and Henle.

Cliiloseyllivm MiLLer and HleNLg, Plagiostomen, 1837, p. 17 (plagioswn).
Synchismus Giiy, Am. Lyc. Nat. Iist. N. Y., 1861, p. 408 (tuberculatus).

Spiracle very distinet, below the eye.  Nasal and buceal eavities con-
fluent; nasal valve folded, with a cirrus. Lower lip well developed.
continnous across the symphysis. Teeth small, triangular. with or
without lateral cusps. Last two gill-openings close together.  Dorsal
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fins two, the tirst hehind the h()nt ()1 \'vntr'll.\ Anal far behind
second dorsal. close to candal.  East Indies.
(vethos, Yips Seylliwmn, a velated genus of sharks.)

6. CHILOSCYLLIUM INDICUM (Gmelin).

Nopttalus :\‘p. Grovow, Mus. [eh., T, p. 61, No. 133; India (from a specimen in
which the anal fin was cut aw dy).

Neealus indiens Gagnin, Syst. Nat., 1, 1788, . 1508 (alter Gronow).

Cliloseyllivn indiewn: Giinrneg, Cat. Fish, VI 1870, p. 411; China, Japan,
India, Cape Seas, Java, Ceylon, ete. (and of most recent anthors).—Jornan
and Evernmass, Proe, UL S0 Nat. Mus., 1902; Formosa.

Sqralus grovovianus Lackeipg, Iist. Nat. Poiss., 1, 1798, p. 280, pl. x1, fig. 1
(alter Gronow).

Nquale dentelé Lactrine, Tlist. Nat, Poiss., 1, 1798, p. 281, pl. xi, fig. 1.

Syralus therendotus Brocn and ScirNeipeg, Syst. Iehth., (801, p. 137.

Sipueliisinns tubereulatus Giin, Am. Lyc. Nat. Hist. N. Y., 1861, p. 408.

Segllivine plagioswn BenNerr, Life of Raftles, 1830, p. 694,

Chiloseyllivon plagioswm MULLER and HeNLE, Plagiost., 1837, p. 17.—DUMERIL, I
Elasmobr., 1870, p. 328 (and of various authors). i

Neyllivan ornatum Gray, Ind. Zool., TH, 1830-35, pl. ¢, fig. 1; India.

Chiloseyllivan grisewnn MirLier and Hexcr, Plagiost., 1837, p. 19.

Chiloseyllivon margaritiferun BLEEgER, Ned. Tyds. Dierk, T, 1851, p. 243, A

Neyllivae hasselli BLEERER, Verh. Bat. Gen., XXV, 1852, Plagiost., p. 19.

Seyllivm plipnatodes BLeekes, Verh. Bat. Gen. Plagiost., p. 21.

Squalus caudatus GrozNow, Syst., Kd. Gray, 1854, p. 8.

lead S in length: depth 13; snout 24 in head; interorhital space 23;

width of head 13 inits length; eyve 3 in interorbital space; base of pee-
toral 2% in head; base of anal 14,

Body very clongate, slender. tail long and tapering. Head long,
depressed. l)10udly rounded above, flattened below; snout broadly
depressed, produced. and rounded above so that lateral profile isi
bluntly pointed: eyves small, high, lateral, rather far apart, in middle
of length of head; mouth very hroad, transversely straight, nearer
eye than tip of snout: mandible with a broad. undivided flap, pos-
terior edge undulated; teeth pointed, with a basal cusp on each side,
numerous, rather small: nostrils large, contluent with corners of
mouth. and cach with a pointed barbel; interorbital space elevated a
little, very broad, flattened.  Spiracles very large, below and hehind
eve.  Gill-openings about equal, the posterior above root of pectoral,
and last two very close together.

Scades rather Llarge and coarse, i

Origin of first dorsal a little nearer tip of snout than origin of lower,
caudal Tobe, similar to second dorsal, and only a trifle larger, spage
between two fins about equal to head; anal short, far hehind second
dorsal and only separated from caundal by a deep notch; peetorals
broad, alittle shorter than head. and nearer the tip of snout than origin
of ventralsy ventrals before first dorsal, their tips reaching nearly to!
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middle of its hase; candal not beut up, upper lobe low, straight, and
lower lobe long, deeper than upper and with a notch near its tip.
Back with a tow median keel.
i Color in alcohol pale brown above, whitish heneath, and with
thirteen broad deep brown cross-harsabove, hetween which on median
line of hack a deep hrown spot; sides of hody and broad cross-bars
with & number of light spots, of more or less ivregular xize, and some
of those on sides of abdomen greatly enlarged.

Head with a number of pores.

Length 26} inches.

This description from a male from Formosa, loaned us by Dr. Shin-
nosttke Matsubara,

Coasts of China and Formosa, recorded once from Nagusaki by

Giwmther,

Fra. 2. —CHILOSCYLLIUM INDICUM.

The synonymy above given is from Giinther; we have no means of
valuing the nominal species included by Giinther under the name of
Chiloscyllivan indicumn.

7. ORECTOLOBUS Bonaparte.

Orectolobus BoNaparTE, Selach., 1836, p. 11 (barbatus).
Crossorhinus MiLLEr and HeNLE, Plagiost., 1837, p. 21 (barbuius).

Spiracle a wide oblique slit behind and below the eye; nasal and
buceal cavities confluent. Head broad, flat, the snout very obtuse;
mouth wide, partly anterior, a free nasal cirrus; sides of head with
numerous skinny flaps; chin with or without barbels.  Lips well devel-
oped. Anterior teeth rather large, long, and slender, without lateral
lobes; lateral teeth smaller, tricuspid in few series; last two gill-open-
ings close together. First dorsal hehind ventrals, the second hefore
anal, which is very close to eaudal.  Tail short,

(opextds, stretched out: Adfos, lobe).

Proc. N, M. vol. xxvi—02—41
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7. ORECTOLOBUS BARBATUS (Gmelin).

Nqualus harbatus Guenry, Syst. Nat., 1788, p. 14935 New Holland (after Barby
of Broussonet, Act. Paris, 1780, p. 657).

Crossorhinus barbatus MLuer and Hexvg, Plagiost., 1837, p. 21, pl. v.—ScIrLEGEL,
Fauna .Iupnni(:\ Poiss., 1850, p. 301; Nagasaki.—Dumgri, Elasmobr., 1,
1870, p. 338; NAustraliu, ..qum ‘]un.x.—(‘%tiNTnBR, Cat. Fish, VIII, 1870,
p. 4145 Japan, Tasmania, Australia.—MacLeay, Anstralian Fishes, 1881, ).
301; Port Jackson.

Squalis macnlatus BoxNarenre, Bneyel. Meth., 1788, p. 8 (after Broussonet;
Coll. Capt. Cook).

Nqualus appendicnfatins Suaw, Nataralists’ Miscellany, 1809, p. 727

Head 64 o leneth; dopth 9; depth of hody 14 in head; depth of head
about 1% in its fength: length of head L} in its width; eye 94 in head; |
2 in spiracte: 34 in snout: 4} in interorbital spaces snont 3 in head, 14 |
in interorbital space:; 14 in space between spiracles; width of mouth 2
in breadth of heads pectoral about 14; base of ventral 12 in length of
pectoral; caudal pednnele 3 in space between spiracles.

Body elongate, very much depressed and broadened anteriorly: tail |
rather narrow, compressed, tapering. Head very broad, flattened,
its hreadth greater than lengthy snout hroad, profile very hlunt, trun-
cate, with rounded edges, upper surface flat; eyes very small, superior,
superorhital ridges slightly elevated and hroadly flattened; jaws nearly
equal, upper projecting hbevond but little; teeth without cusps, sharp,:
elongate, pointed; lips very thick, fleshy, fringed inside; nostrils con-
fluent with mouth. lateral, far dlmlt inferior; mouth with deep labial
groove at covner, which is a little in front of eve; tongue broad, flat,
compressed, little free in front; sides of head and snout each with 9
compressed dermal flaps or appendages of different sizes, fivst pair
from nostrils are largests interorbital space like rest of top of head.
flat.  Spiracles very large below and behind eyes.  Gill-opening rather
small, above pectorals.

Seales small, roneh when stroked backwards.

First dorsal the larger, higher than second; space between its base
and that of xecond two-thirds length of its own base, and its origin
over posterior part of base of anal; origin of second dorsal nearer
origin of ventral than tip of anal; anal smallest, beginning directly
behind second dorsal: pectorals large, broad, margin truncate; ven-
trals nearer ovigin of anal than first gill-opening; caudal moderate,
with a notch near tip, equal to space between origin of tirst dorsal and
hase of xecond posteriorly.

Color in spirits pale hrown. whitish beneath; upper surface beauti-/
fully marbled and variegated with darker brown; crosswise ahout ten ’
broad dark bars made up of similar mottlings; a whitish spot hebind)
the corner of spiracle,

Length 33 inches (84 em. 2 mm,).

Deseribed from a female taken at Hakata.
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Japan to Australia, rather common to the southward. Ouwr speci-
mens from Nagasaki, and one from Hakata, where it was found abun-
dant. The identity of the Japanese species with the Australian
Orectolobus barbatus is yet to be proved.

(barbatus, bearded.)

Family VI. CARCIIARIID.T.
TYPICAL SHARKS.

Sharks with two dorsal fins, the first short and high, entively hefore
the ventrals, the second comparatively small, opposite the anal; no
spines; gill-openings moderate, the last above the hase of the pectorals;
tail more or less hent npward from the hase of the caudal fing sides of
tail not keeled; eyes with nictitating mewmbranes; head not hanmmer-
shaped, the snout longitudinally produced, as usual among sharks,
Spiracles small or obsolete.  Species oviparous.

A large family, found in all seas. The species are often closely
related and diflicult of determination.

7. MustELIN.E: Teeth flat and paved, withont cusps or ridges; spiracles present; no
pit at root of tail; labial folds well developed.

b. Teeth very blunt_ ..o . ... Mustelus, 8.
1a. CarcmARnNE: Teeth more or less compressed, with entire or serrate sharp edges.

¢. Spiracles present.
d. Root of tail without pit.
e. Teeth rather small, each with a medinm cusp and one or two small lateral
cusps on each side.
f- Teeth larger, with sharp cusps; snout of moderate length; enmibryo not

attached to uterns hy a placenta .. ... oo o .o ... Trickis, 9.
ee. Teeth larger, with a single cusp, oblique, notched and coarsely serrated
on the outer margin. ... ... .. ... ... (adeus, 10.

dd. Root of tail without conspicuous pit above; teeth all coarsely serrate, alike
in both jaws, and all with a deep notch on outer margin; caudal fin with
adouble noteh _._..____....... %, o R (faleocerdo, 11.

¢e. Spiracles obsolete; lower teeth narrower than upper teeth.
g. Angle of mouth without groove or with merely a xlight depression,
which does not extend along either ja.
h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals;
embryo not joined to the uterns by a placenti; slender sharks,
with very strongly serrated teeth . ... ... ... Prionace, 12,
kh. First dorsal inserted anteriorly, nearer pectorals than ventrals;
embryo (so far as known) attached to the uterus by a placenta.
i. Teeth all serrate niore or less (entire in the very young).
Carcharias, 13.
gy. Angle of mouth provided with more or less distinet groove, which
extends along one or hoth jaws; teeth entire, or very nearly so,
more or less obliguely placed, their points turned away from the
median line; embryo (so far as known) with placenta.
Seoliodon, 14
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8. MUSTELUS Cuvier.
DOG SIHTARKS.

Mustelus Cuvier, Régne Animal, 1st ed., 1817, p. 128 (mustelus),

Pleneaeronoplon Giue, Proe. Ac. Nat. Sei. Phila., 1864, p. 148 (laveis).

Galens Jorban annd Bveryany, Fish, N Mid, Am., 1, 1896, p. 29 (after Rafinesque

15810).

Jody elongate. slender: snout comparvatively long and flattened;
mouth crescent-shaped, with well-developed labial folds; teeth small,!
nany rowed, flat and smooth, rhombic, arranged like pavement, alikel
in both jaws,and blunter than in any other sharks: eyes large. oblong;
spiracles small, just hehind the eyes: pectorad fins farge: first dorsal
laree, not much hehind pectorals: second dorsal somewhat smaller;
anal opposite second dorsal and still smaller: ventrals well developed:
hasal lobe of caudal almost ohsolete. the tail nearly straight; embreyo
attached to the uterus by a placenta. or else without placenta, those so
attached belonging to the subgenus Plearacromylon.  Small sharks,
among the smallest of the American species.

(onstedus, 2 weasel or marten: the same word used for shark, as is
the synonymous word galeus.)

8. MUSTELUS MANAZO Bleeker.

MANAZO; HOSHIZAME (STAR-SPOTTED SHARK); HOSIIINOKURI (STAE
CHESTNUT).

Mustelus vulyuris Scniecen, Fauna Japonica, Poiss., 1850, p. 303, pl. exxxiy
Nagasaki (not of Muller and Henle).—NvystroM, Kong, Svensk, Ak. Vet.!
1887, p. 50; Nagasaki.

Mustelis manazo Breekug, Verh. Bat. Gen., XX VI, 1854, Japan, p. 126; Naga
saki.—GiNtieg, Cat. Fish, VIIT, 1870, p. 387; Japan.—DuniriL, Elasmol
branches, 1, 1870, p. 403 (after Pleeker).—Isurkawa, Prel. Cat., 1897, p. 624
Hokkaido, Boshu, Tokyo.-—JorpaN and Sxyper, Proc. U. S. Nat. )Ius.‘
1900, p. 336; Tokyo, Hakodate.

Head h% in lonuth depth 11%; width of head 1% in its length; deptl
of head 27 =nout 24; width of mouth 3: interorbital space 24; ey
441 space hetween spiracles 135 pectoral about 143 height of dorsa;
121 caudal peduncle L in eye.

Body long, slender, back elevated in front: tail long, tapering
Iead broad, hroader th i greatest depth of body, depressed in front
elevated hehind; snout greatly produced. depw»od, flattened, rathe
hroadly rounded; eyes elongate, lateral, in middle of length of head
mouth ohtusely angular, breadth much greater than cither of rami
and tip of mandible not hefore eye; teeth small, pavement-like, i
many rows: lips thin, at eorners of mouth a told on each side; nostril,
very large: on lower surface of head, nearer eyve and mouth than tij
of snout; interorbital space hroad, ﬁdttoned Spiracles small, ver!
near posterior margin of eye.  Gill- -openings rather small, po~telloll
above base of pectoral in front.
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Body everyvwhere very finely roughened.

. First dorsal larger than second, nearer origin of pectoral than that
;of ventral; origin of second dorsal nearer that of first dorsal than tip
of caudal, and with greater part of its hase in front of anal: anal
smallest nearer caudal than ventral: pectorals a little larger than
first dorsal, broad, very slightly emarginate; ventrals small, origin
nearer that of anal than pectoral; caudal <hort, a little less than space
between two dorsals. Caudal peduncle rather long, least depth
greater than least width.

~ Color in spirits uniform grayish-brown. much darker above, pale
below; upper surtace of body anteriorly, also along the lateral line,
marked with small, round, whitish spots.

~ Length 22 inches (56 cm.).

. This description taken from our largest example, a male, secured
at Tokyo.

Couasts of Japan, generally abundant in shallow bays, especially to
the southward, onr specimens from Hakodate, Aomori, Matsushima,
Tokyo, Misaki, Kobe, Onomichi, Hiroshima, and Ilakata. It ix a
small shark. reaching a length of about 24 feet, and is used for food.
In young specimens the tips of the candal and dorsals are hlackish.

(Manczo, the Japanese name.)

9. TRIAKIS Miller and Henle.
Triakis MiLLEr and Henpe, Magazine of Natural Ilistory, 11, ]SZ;.S, p- 36,
(seylliwm).
- Triacis, corrected spelling.

Body compressed, elongate; mouth large, crescent-shaped, with
well-developed long labial folds; teeth moderate, numerous, similar in
both jaws, each with a longer median cusp, and one or two smaller
ones on cach side:; eyes small, with nictitating membrane; spiracles
small, behind the cyes: no pit at the root of the caudal: no lower
lobe to the caudal; first dorsal tin opposite the space between the pec-
torals and ventrals.  Embryo without placenta.  Coloration variegated,
black and gray. Pucitic and Indian oceans.
~ (rpeis, three; a@xis, point).

9. TRIAKIS SCYLLIUM Miiller and Henle.

KOROZAME (KORO, INCENSE BURNER; ZAME, SHARK).

20

Triakis seyllivm MorLLer and Hesee, Plagiostomen, 1838, p. 63, pl. xxvr
Nagasaki.—Dungiri, Elasmobr., 1870, p. 897 (after Miiller aud Henle).—
Joroax and Sxypeg, Proe. U. 8. Nat. Mus., 1900, p. 3365 Tokyo.

Triacis seyllion Giztner, Cat. Fish, VI, 1870, p. 884 (after Miller and
Ilenle).—Ismikawa, Prel. Cat., 1897, p. 62; Tokyo, Sagami.

Head 62 in length; depth 83; width of head 13 in its length: depth
of head 2; snout 23; interorbital space a trifle over 2: eye 6}: width
of mouth 2¢; snout to mouth 2%: space between spiracles 151 hase of
‘dorsal 14: base of anal 2.
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Body long. slender, hack elevated, and tail compressed. tapering,
Head depressed. flattened helow, much broader than deep: snout in
prolile pointed, rounded. when seen from above very broadly rounded
and flattened: eve small, lateral, with nietitating membrane: mouth
very hroud, erescent-shaped. not angular, <o that it hegins in front of
eve and ends below middle; teeth small. nmumerous, sharp-pointed,
tricuspid: labial fold at the corner of mouth on each side: nostrils
Lirge, on lower surface of head, nearer mouth than tip of snout: inter-
orbital space hroad, flattened.  Spiracles small, directly behind eyes.
Gill-openings lateral. posterior above base of pectoral.

Body entirely roughened, the prickles coarser above.

First dorsal lurge, a little nearer origin of second dorsal than tip of
snout. also nearer origin of pectoral than that of ventral: second
dorsal midway between posterior hase of first dorsal and anterior hase

of lower caudal lobe: anal well hehind second dorsal: pectoral shorter -

than head, its posterior margin slightly emarginate, reaching heyond
middle of space hetween its own origin and that of ventral: ventrals
nearer origin of anal than posterior hase of pectorals; candal small|
41 in total length.  Caudal peduncle narrow, compressed ahove and
beneath.  Lateral line present along sides, superior.

Color dark gray brown, with a number of indistinet broad blackish
cross-hars: in the upper surface of hody a nunmiber of scattered. indis-
tinctly defined, blackish spots: lower surface of hody pale: sides and
lower portions of pectorals and ventrals grayish brown.

Length 164 inches (47 cm.).

This description from an example from Tokyo.

Coasts of southern Japan: rather common in the Inland Sea. A
small shark, reaching a length of about 23 feet.  Our specimens from
Tokyo. Tsurnga, Onomichi, and Hakata.

(seyllinu. the cat shark: from oxvAe, to rend.)

10. GALEUS Rafinesque.
TOPES.
(falenst RariNesQue, Caratteri Alcuni Nuovi Generi, 1810, p. 13, in part (galeus,

cte., althongh that species is not explicitly mentioned, the first species men-
tioned being a species of Pristinrus, P. melastonas).

“From the definition, and from Rafinesque’s custom of taking Linnwan specifie

names as generie, making such species always the types of his genera, we may infer

that Nywalus galeus was his type of Galens. At least this arrangement may be
accepted pending an agreement as to the generie nomenclature of sharks,  In case
the name Galews is finally used for Pristivrus ov for Mustelus, the present genns will
become Guleorhinus. In a private notebook helonging to Rafinesque, now preserved
in the Smithsonian Institution, he refers to Galens, Carcharias, and several other
genera named hy Cuvier in 1817, as ““ deseribed by me in 1810, but don’t you tell
it Pending a decision of the application of (aleus and Carcharias we retain them
for the groups to which Rafinesque obyiously intended the names to apply.
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Glaleorhinus BLAINVILLE, Bull. Sci. Philom., 1816, p. 121 (galens).
{aleus CuviER, Régne Animal, 1st ed., 1817, v. 127 (yaleus).
Fugaleus GiLy, Proe. Ae. Nat. Sei. Phila., 1864, p. 148 (galens).

First dorsal opposite the space between the pectorals and ventralss
mouth crescent-shaped, with the teeth alike in both jaws, oblique,
notched, and serrated; spiracles present, small; nictitating membrane
present; no pit at the hase of the caudal; eaudal tin with a single
notch. Tropical seas. -

(yaréos, a kind of shark, like a weasel.)

: 10, GALEUS JAPONICUS (Miiller and Henle).
] YERAKUFUKA.«

Galeus japonicus MULLER and HeNLE, Plagiostomen, 1838, p. 58, pl. xx11; Naga-
saki.—DunERIL, Elasmobranches, I, 1870, p. 391 (after Miiller and Heule),—
GiNTHER, Cat. Fish, VIII, 1870, p. 380 (after Miiller and Henle).—NysTroa1,
Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki.

Head 68 in head; depth 9%: width of head 1% in its length: inter-
orbital space 24: snout 2%: peetoral 1}:; width of nouth 2¢; eve 2% in
interorbital space.

' Body clongate, back elevated in front, sides compressed. Head
greatly depressed, elongate. convex ahove, flattened heneath: snoat
pointed in protile; when viewed from above, roundly pointed. flattened;
eyes clongate, lateral; nictitating membrane large. well developed:
mouth crescent shaped, though rather bluntly obtuse at symphysis of
mandible; corners of mouth each with a well-developed Tabial fold;
teeth very oblique, without serrations on their edges. and with several
L;short cusps behind; nostrils laterally inferior. moderately large, nearer
mouth than tip of snout; interorbital xpace broad, slightly elevated
and flattened in middle.  Spiracle a small slit a short distance behind
eye. Gill openings 5, in front of the hase of pectoral ahove.

~ Surface of hody finely roughened.

. Dorsals similar, far apart. origin of first much nearer tip of <nount
than origin of second; origin of second dorsal much in advance of anal,
nearer first dorsal than tip of snout, and midway between origin of
ventral and origin of lower caudal lobe; anal small, its origin nearer
caudal than ventrals; pectorals large, with emarginate edges, reaching
beyond origin of dorsal; ventrals behind fivst dorsal, their origin
mearer that of anal than origin of pectoral; candal much larger than
head, with a notch near tip so that terminal portion ix one and two-
thirds the lower lobe.  Caudal peduncle long. much deeper than hroad,
flattened above and below, without any pit.

- Color in alcohol light gray-brown, helow lighter or whitish.
' Length 263 inches.

aYeraku, the antefeudal period; jfuke, shark, Yeraku ix the name of the period
in Japanese history preceding the feudal period, or Tokugawa. [t closed about F600.
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Described from a very large specimen from Nagasaki, where ex-
amples, 15 feet or more long, were seen.

A very large shark. reaching a length of 25 feet and a weight of
nearly 2,000 pounds.  The head of a hug ¢ specimen 1s in possession of
M. Yuhiro. proprietor of u natural-history shop in Nagasaki. It has
the snout very short, nostrils midway in its length; teeth serrate,
alike in both jaws, those in back deeply notched; width of jaws much
exceeding snout; jaws with short labial fold: spiracles small; second
dorsal a little smaller than tirst, slightly hetore anal: caudal considerably
less than space between dorsals.

This species was taken at Onomichi, Hiroshima, and Nagasaki, and
it appears to he generally conmnon on the shores of Kiusiu.

1. GALEOCERDO Miller and Henle.

Galeocerdo MiLLer and Hexce, Plagiostomen, 1838, p. 59 (figrinus).
Boreogaleus Gine, Ann. Lye. Nat. Hist. N. Y., VII, 1861, p. 411 (areticus).
Month crescent shaped; teeth alike in both jaws, large, oblique,
coarsely serrated on hoth margins, with a deep notch on outer marging
spiracles present; caudal fin with a double notch; a pit on the tail
above and below at the hase of the caudal fing first dorsal opposite the
space hetween pectorals and ventrals.  Large sharks, found in most
seas.
(}/u}\é‘é;, a kmd of shark, like )/(1’7\;}, the weisel; x&pd@, @ fox or
weasel.)

11. GALEOCERDO TIGRINUS Miller and Henle.

Galeocerdo tigrinus MiLLER and HeNLE, Plagiostomen, 1838, p. 59; Pondicherry.—
Ginraer, Cat. Fish, VIII, 1870, p. 378; Japan, East Indies.—DUMERIL,
Elasmobraneches, 1) 1870, p. 393; Pondicherry (Coll. Dussumier).

Head, 71 in length; depth. about 10; snout, 34 in head: interorbital
space, 14 width of mouth at corners, about 13: eye, 53 1 the inter-
orbital space; space between nostrils, 2.

Body elongate. tapermg to caudal.  Head very much broader than
deep. depressed; eves small. lateral, nearer snout than gill opening:
snouc broad, short, rounded; mouth very broad. rounded: teeth
numerous, rather large, compressed, with several basal cnsps, and
with edees more or less serrated; a labial fold at corners of mouth;
nostrils farge, mferior, about midway between tip of snout and eye:
interorbital space very broad, flat.  Spiracles very small behind eye.
Gill openings lurge, posteriorly above base of pectoral.

Body very finely roughened.

First dorsal beginning about first fourth of interspace hetween
origin of pectoral and that of ventral; second dorsal small, a little
nearer origin of first dorsal than tip of caudal; anal small, beginning
behind origin of second dorsal: pectorals rather long: ventr: als ver v
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much nearer anal than pectorals; caudal very long, lower 1hhe pro-
duced. Caudal peduncle rather short.

Color brown above, whitish or pale helow, upper surface marbled or
blotehed with dark brown,
. Length about 51 inches.
' Thls deseription from a dried skin. a young male from Nagasaki,
collected by M. Yahiro.
, East Indies, rarely northward to southern Japan. Dr. Gimther
records a young specimen from Japan. It is probable that com-
parvison will show that the American species, Guleoccrdo mucnlutns
(Ranzani), is distinct from . ¢/yrinus.

(tdgrinus, tiger-like.)

12. PRIONACE Cantor.

Prionodon MiLLEr and Hexie, Plagiostomen, 1858, p. 36 (glaucus, ete
t preoceupied).
! Prionace Cantor, Malayan Fishes, 1850, p. 399 (sabstitute for Prionodon).
% Cymocephalus (KLpiN) Guen, Ann. Lye. Nat. Hist. No Y., 1861, 1. 401 (glawens).
1
i

., name

Large sharks, with the body and head slender: no spiracles: the
teeth in hoth jaws strongly serrated in the adult, those in the upper
]‘IW broad, those helow narrower, straight, and claviform: first dorsal
l‘u'cre inserted midway between axils of pectorals and ventrals; second
‘Jorﬂl much smaller, nsually not larger than anal; embryvo notattached
to the uterus by a placenta.  Species rather few; large, slender, swift,
voracious sharks of the warm seas,
 (mpiwr, saw: axis, point.)

12, PRIONACE GLAUCA (Linnzus).

:
!
. Squalus glaucns LINNEUs, Syst. Nat., 10th ed., 1758, p. 235; seas of Europe.

I Carcharias glaweus GontaER, Cat. Fish., VIII, 1870, p. 364; England, St. Ilelena,
} Pondicherry, Port Arthur, A\n~tmlld —DueyiriL, Elasmobr., 1870, p. 353; New
i Zealand.

Carclurhinus glaucus JoRDAN and GILBERT, Synopsis, 1883, p. 22; San Franeisco,
' Monterey.
If Prionace glavea Jornax and Everyaxy, Fish North and Middle America, |, 15496,
! p. 33; San Francisco, Monterey.
:L Squalus c:erulens BuaisvinLg, Fauna Francaise, 1828, p. 91; Mediterrancan.

Squadus hirovlinacews VALENCIENNES, in MELLer and HeNLE, Plagiostomen, 1538,
! p. 37; Brazil.
' Snout very long, nostrils rather nearer to month than to extremity
Of snout; no Ll})ml fold except a groove at angle of mouth; teeth of
1pper jaw obhque, searcely constrieted near base: lower teeth slender,
criangular in young examples, lanecolate, with a hroad base, in old
mes.  Pectoral fin long. faleiform. extending to dorsal. which is nearer
ventrals than root, of pectorals. Color light bluish eray above, paler
elow.,
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A lavee shark of the warm seas, oce: sionally taken in Europe and
on the consts of Japan and California. A mounted specimen from off
Misaki ix in the Imperial Museumn of Tokyo, and a photograph ix in the
Imperial University, taken from a large specimen secured at Misaki,
We have no specimens.  Whether this species ix really identical with

the Enropean glawca is uneertain.

’ .
(yAavrxos, grayish blue.)

18. CARCHARIAS Rafinesque.

Coreharies Rarixesqu, Caratteri Aleani, Nuovi Generi, 1810, p. 10 (in inten-
tion: the only speciex named being €. tauris, an Odontuspis) ; Squalus car-
charins Rarisesque, not of Linneus, being the intended type as shown by
the Tndice d'Tttiologia Siciliana, 1810, p. 44, where the Pesce-Cane of Sicilyis
called Careharias lamia.,  The definition of Rafinesque, copied from Lacépeéde,
iz intended to cover the sharks allied to C. fania.

Carcharias Cvvier, Régne Animal, Ist ed., 1817, p. 125 (carcharias, expressly
identified with Canis eareliorias of Bélon [de Aquatilibus, 1, p. 60], which i8 ¢
the species commonly ealled, after Rafinesque, Carcharias lemia).

Carelerrinns Buasviee, Journ, Phys., 1816, p. 264 (commersoni, a name based
on Lacépede’s tigure of *“Squalus carcharias;™ it apparently represents Cars
charvias lamiea).

Fidamia Gron, A, Lye. Nat, Hist. N. Y., 1861, p. 401 (Jamia).

Platypodon G, Ann. Lyc. Nat. Hist. N Y., I88), p. 401 Qaenisorrah).

Isogomphodon G, Ann. Lye, Nat. Hist. N Y., 1861, p. 401 (oayehyncus)

Lotmiopsis Gang, Ann. Lye. Nate Tzt No YL, 1861, pe 401 (temanineki).

Body rather robust.  Head hroad, depressed: mouth inferior: teeth
in both jaws strongly serrvated in adult, less so or entire in young;
those in upper jaw broad or narrow, those below narrow, straight and |
nearly erect.  No spiracles. First dorsal large, placed not far hehind
pectorals: peetorals faleates second dorsal small.  Embryos attached
by placenta to the uterus, as in Seoliodon. Triakis, and  Galews. .
Species very numerous and ditlicult of separation.  Voracious sharks

of the warm seus.
It the vane Corcharias be transferred to Odontaspis, the present |
cenus must he ealled Cureliarhinus. :
(kavpyapias, an old name of (. lawi/a. from Yapyapos jageed: the |
name first applied to Squatina, from its rasp-like skin.) {
13. CARCHARIAS JAPONICUS (Schlegel).

MEJIRO (WHITE EYE); WANIZAME (CROCODILE-SHARK).
Prionodon japowicns Sciecen, Faima Japonica, Poiss, 1850, p. 302; Nagasaki. |
Head 5% in length: depth about 7: snout 2% in head; width of mouth
2% interorbital space 13z peetoral about 1% snout from tip to tip of |

mandible 2§: eve 4 in interorbital space.
- . . . - L
Jody rather elongate, back high, elevated, tail compressed and')
tapering. Head very broad. depressed, tlattened, neck and baeky
vapidly becoming elevated behind: snout in profile elongate, more or |
e
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oss roundly pointed, w]mn viewed from above very hroad, rounded.
‘10t forming distinet point, flattened like vest of top of cranium: eves
;mall lateral, nearer tip of snout than first gill-opening: hreadth of
smouth much greater than length of cither of rami of mandible, which
‘orm a rounded angle at symphysis: teeth finely serrate, upper rather
road, compressed, lower more elongate: nostrils large, on lower sur-
.":1co. of snout, nearer tip of mandible than tip of snout; interorhital
‘pace very broad, flat, slightly convex in middle.  Gill-openings
Cather small. last above base of pectoral.

Body finely roughened.

. First dorsal about midway hetween tip of snout and origin of
becond dorsal, elevated. its height a little grcater than interorbital
'“pace, second dorsal small, low, much nearer ovigin of first dorsal than
1p of caudal: anal smuall, its origin neaver that of pectoral than tip of
saudal, a little hefore second dorsal: pectoral large. nearer tip of
nout than origin of ventral: ventrals rather low, much nearer anal
han pector: al: candal three and three-tifths in ])od\ lower lTohe low.
t,‘mdll ‘peduncle rather thick, rounded. flattened ahove and helow.
and with deep pit at its hase ahove.

Color in alcobol deep gray-brown above, lower surface of hody
vhitish; terminal portions of tins more or less white,

Length 17¢ inches (43 eme 5 mm.).

This description from a small specimen from Kawatana.

Coasts of Japan. A large shark, generally common.  Specunens
were seen at Hakodate, Tokyo, Wakanoura, Kawsatana, and N agusaki.
A head in Yahiro's colleetion ix from a specimen 25 feet long, and =aid
‘o have weighed 2,000 pounds. 1t presents the following characters:
© Snout lthm' short, acute, bluntish at tip: nostrils midway hetween
Jp of snout and mouth: the exve much nearer angle of nouth: width
f mouth almost twice length of snout: teeth not lwrge, uppermost
{’aintly serrate, subtriangular. without distinet noteh on lower marein,
ud lower teeth erect, almost entire, long, narrow.

In young of 3 feet the snout is obtuse, and o little longer than
mouth is broad; eye about midway hetween angle of mouth and snout;
‘eeth weakly serrate, small, upper broad, not notched. nearly erect,
nd lower narrow; second (101’,\11 small, smaller than anal: pectoral to
1ear end of dorsal, long, narrows: first dorsal not dusky; second dor-
sal, pectoral, and ]()W(_‘l‘ lohe of caudal tipped with black.

This species has been identitied with Curelarias gangeticus, Car-

sharids melanopterus. and Carclarios Wedkers, It it seeins to he dis-
binct from all other East Indian and Polynesian species, and there
seems to he no evidence that any of these ocenr in Japan.  Cipelurias
nelanopterus of Polynesia has the tin lobes much blacker than in
C. japonicus.

I One small specimen from Nagasaki differs only in having a slightly
‘nore pointed snout.
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14. SCOLIODON Miuller and Henle.

Scoliodon MiLier and 11exte, Wiegmann’s Archiv. f. Naturg., 1837, I, p. 397
(laticaudus.)

Teeth entire, or very nearly so, obligue and flat, the points divected
toward the sides of the mouth, so that the inner margins ave more or
Jess nearly horizontal, the teeth in front more nearly erect; teeth not
swollen at the base. each of them with a deep notch on the outer mar- -
gin helow the sharp point: lipx with conspicuons grooves.  Otherwise
as in Caprcharios, from which the eenus is scarvcely distinet.  Size
small.

(crod 20z, oblique: 660vs, tooth.)

«. Length of the anal nearly equnal to its distance from ventrals; outer angle of pee-
torals almost a right angle; peetorals black; upper jaw without labial fold.
laticaudus, 14, |
aa. Tength of anal much less than its distance from ventrals; onter angle of pectorals |

acute.
b, Upper jaw without labial groove; length of snont abont eqnal to distance of
eye Trom gitl opening - L. aeatus, 15,
Lb. Upper jaw with a short labial grodve; cleft of mouth mpeh hroader than
T e e e e e e e e walbeehud, 16.

14. SCOLIODON LATICAUDUS (Miiller and Henle).

Carcharias (Seoliodow) laticaudus Movier and Hexve, Plagiostomen, 1838, . 28
plo virg Bast Indies.—Duewirmn, Elasmobranches, T, 1870, p. 343 (same
types).

Carcharias laticaudus GENTHER, Cat. Fich., VITI, 1870, p. 358; Bengal, East Indies,
China, Amoy, Japan.

Carcharins (Scoliodon) macrorhynchius BLEerer, Verh. Bat. Gen., XXIV, 1851,
Plagiost., p.31, pl. 1, fig. 1; Batavia.—Duoeagrin, Elasmobranches, IT, 1870,
p. 343 (after Bleeker). '

Snout from front margin of mouth equal to, or a little more than,
distance of eye from gill-opening: a very short labial groove at angle 5
of mouth, not extending on upper jaw, and for a very short distance
only on lower. Pectoral fin with posterior margin nearly straight,
upper angle nearly a right one, not extending to first dorsal; hase of
anal cqual to, or hut lttle Tess than, its distance from ventral, and its
pointed Tohe terminates at a distance from root of caudal: terminabi
lohe of caudal obliquely truncated.  Pectoral fins hlack.  Length, 18
inches.  (Ginther.)

last Indies: noted by Dr. Gimther from Jamrach’s Collection in
Japan, a record which needs verification.

(latus. broads eqnda, tail.)

15. SCOLIODON ACUTUS (Riippell).

Curclarias aeutus Rirrenn, Nene Wirbelthiere, Fische, 1837, p. 65, pl. xvi,
fig. 1 Red Sea.—Gisrner Cat. Fish,, VIIT, 1870, p. 308; Cape Seas,
Pinang, Vizagapatam, Japan.
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" Carcharias (Seoliodon) acutus MtLLer and Tlesue, Plagiostomen, 1838, p. 20.—
| Caxrtogr, Malayan Fishes, 1850, p. 399.—Duygrir, Elasmobranches, 11, 1870,
p. 345; East Indies, China.

Snout from front margin of mouth equal to. ora little less thau,
‘distance of eye from gill-opening: very short labial groove at angle
of mouth, not extending on upper jaw, and fora very short distunce
only on lower. Pectoral with posterior margin slichtly concave,
‘upper angle pointed, extending to, or somewhat bevond, origin of
‘dorsal; length of base of anal one-half, or less, its distance from ven-
tral; its pointed terminal lobe terminates not far from root of caudal;
terminal ciudal fobe tapering.  Posterior margin of pectoral whitish.
upper margin of caudal blackish.,  Length 17 inches.  (Ginther.)

East Indies: Noted by Dr. Giinther as collected by Mre. Jamrach in
Japan. This record needs verification.

16. SCOLIODON WALBEEHMI (Bleeker).

Carcharias (Scoliodon) walbeeloni BLEEKER, Nat. tyds. Ned. Ind., N, 1856,
p- 853; Bintang.—DuosiriL, Elasmobranches, T1, 1870, p. 344 (after Bleeker).
Curcharias walbeeloni GexTigr, Cat. Fish., VIIL 1870, p. 359; Bintang, Japan.—
Nysrroy, Kong, Svensk, Vet. Ak., 1887, p. 50; Nagasaki.
Scoliodon walbeehmi Jorpax and Everyvaxy, Proe. U. 8. Nat. Mus., XXV, 1902
p- 318; Formosa.

Snout from front margin of mouth, more than distance of eve from
gill-opening; a short labial groove at angle of mouth extending for a
short distance on upper jaw as well as lower; distunce between outer
angles of nostrils equal to that of nostril from extremity of snout.
Pectoral fin with posterior margin slightly coneave aud upper angle
pointed, extending somewhat bevond origin of dorsal tin: the length
of hase of anal fin is about two-fifths of its distanee from ventral. and
its pointed terminal lobe terminates at some distance from root
of caudal; terminal caudal lobe tapering. Coloration uniform,
(Giwmther.) )

Coasts of southern Japan, not common. This or some related spe-
cies was seen at Nagasaki, and at Kawatana on the bay of Omura,
but no specimens were secured. We have examined a specimen from
Formosa.

(A personal name.)

Family VII. SPHYRNID.E.
HAMMER-HEADED SHARKS.

General characteristics of the Carchariida, but the head singularly
formed, kidney-shaped or **hammer”-shaped. from the extension of
its sides, the nostrils being anterior and the cyes on the sides of the
*“hammer:” mouth crescent-shaped. under the **hammer:™ teeth of
both j-‘LWs similar, oblique, each with a noteh on the outside near the
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base: no spiracles: ll~t will- opomnu over the poctoml first dorsal and
pectorals large, the dorsals nearer pectorals than ventrals; second
dorsal and anal small; a pit at the root of the caudal; caundal fin with)
a single noteh toward its tip, its lower lobe developed.  One genus.
with 5 species, inhabiting most warm seas. Large sharks, known at
once by the singular form of the head. which is not guite the same in i
any two species.

18. SPHYRNA Rafinesque.

Splyrna Ramsesue, Indice d’Ittol, Siciliana, 1810, p. 60 (zygand).
Cestrorhinus Braisvitie, Journ. Phys., 1816, p. 264 (zygana).
Zygzena Crvieg, Régne Animal, Ist ed., 1817, p. 127 (zyyaena; name preoceupied (‘
in Inseets).
Platysqualus SwassoxN, Classn., Anim., L1, 183%, p. 318 (“tiburo’’ =tudes).
Cestracion Kuan (pre-Linnwean) in Gill, Ann. Lye. Nat. Mist. N. Y., VI,
1861, p. 12 (zygicua).
Fusphyra Gria, Ann, Lye. Nat. Hist. No Y., VI 1861, p. 412 (blockid).
Reniecps Ginn, Ann. Lye. Nat. Tist. No Y. \'III, 1861, p. 12 (tiburo). '
Characters of the genus ineluded above.  In the form of the head,
there is a perteet gradation among the species, from the narrow ham-(
mer of N, dlocki/, with the lobes three times as long as broad and
deeply grooved along the anterior édge, to the kidney-shaped head of,
S. tibwro, in which the anterior grooves are obsolete.
(680 pa. hanmmer.)

SPITYRNA: .
«. Nostril with a well-developed groove, which extends along the front of the

hammer-shaped head, the anterior and posterior outlines of which are nearly
) e Do E D e C e O ae 5 B0 0@ 6 = 5 m 505050 205 zyyaena, 17.

17. SPHYRNA ZYGANA (Linnzus).

SITINOKUZAME (ITAMMER SHARK): KASEBUKA (CROSN-STAFFE .\IIAI\I\)

Squalus zygaena Laxy.evs, Syst. Nat., [0th ed., 1758, p. 234; Lurope, Aerica.

Cestracion zygeenn DusmiRIL, Elasmobranches, H, 1610, p. 382. i

Splugiena zygaua Jornpan and GILBERT, Synopsis, 1883, p. 25 N and KvER-
maxy, Fish. North and Mid. Awm., I, 1896, p. 45; Cape Cod, Point Con-
ception. :

Squedews wallews Risso, Iehth. Nice, 1810, p. 34; Nice.

Zygana wallews Senpearn, Fauna Japonica, 1847, p. 306, pl. exxxviir; Nagas
saki—Nroreg, Fish. Mass., 1867, p. 238. —Giintiner, Cat., VI, 1870, p. 381.—
Nysrroym, Kong, Svensk, Vet. Ak., 1887, p. 49; Nﬂ.}_’d*lkl

? Zygiena lewini Lorp, in Griftith, Ammal Kingdom, X, 1834, p. 640; Leeuwen,
Australia..

Zygeona subarenata STorRER, Proc. Bost. Soc. Nat. Hist., 1848, p. 70; Cape Cod.

Head truly hammner-shaped: width of head about twice its length:
length of hinder margin of hammer nearly equal to width near eye:
nostril close to eye: prolonged into a groove which runs along nearly
the whole front margin of head: first dorsal large: second quite smalls
sualer than anal: pectoral vather large,  Color gray.

A Targe voracious shark, reaching a length of 15 feet or more, found

l
1
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in all warm seas; occasion: tll) nmthw.ud to (\\htmnn M: l\\.l(}lll\l ttx
and France, rather common in Japan, as far northward as Tokyo.
,Oul bpeummb from Nagasaki, Misaki, and Wakanoura. The species
.necd% comparison with the Hammer-head shark of Atlantic,

(Coyawva, Zygana, the ancient name, from Loyor, yoke.)

Family VIII. ALOPIID.E.
THRESHER SHARKS.

Body moderately efongate, the snout rather short; mouth crescent-
shaped; teeth equal in hoth jaws, moderate sized, flat, triangular, not
serrated: the third tooth of the upper jaw on each side mueh smaller
than the others: gill-openings moderate, the last one above the root of
the pectorals; no nictitating membranc; spiracltes just hehind eye,
minute or absent; first dorvsal large. midway hetween pectorals and
ventrals; second dorsal and anal very small: caudal fin exceedingly
long, about as long as the rest of the hody, a pit at its root, a noteh
on the upper lobe near its t‘ip; lower lohe moderately developed: no
caudal keel: ventrals rather large; pectorals very large, faleate. A
single species, reaching a large size, inhabiting most seas, known at
once by the great length of the tail.

16. ALOPIAS Rafinesque.

Alopias RarinesQue, Caratteri di Aleuni Generi, 1810, p. 12 (macrouras=culpes).
Alopecias MtLLER and HENLE, Plagiostomen, 1838, 1. 74 (amended orthography).

The characters of the genus are inctuded above.
2 ’ .
(a]\cmm\, a fox: Latin, culpes. A, vulpes was known to the ancients
as alwrzexias, fox-like. )

18. ALOPIAS VULPES (Gmelin).

ONAGAZAME (LONG-TAILED SHARK); NADEBUKA (SMOOTH SHARK);
NEZUMEZAME (RAT-TAILED SITARK).

Squalus vulpes Gmelin, Syst. Nat., I, 1788, p. 1496; DMediterranean (after
Pennant).
Carcharias vulpes De Kay, New York Fauna, IV, Fighes, 1842, p. 348, pl. 1x1,
fig. 199.
sMopius vulpes Dumirin, Elasmobr. 1, 1865, p. 421.—D.y, Fishes of India, Supple-
ment, 1888, 1. 810.—JorpAN ‘md (FILBERT, Synopsis, 1883, p. 27.—JorpaN and
EvERMANN, Fish. North and Middle Ameriea, 1, 1896, p. 45.
Alopecias vulpes GoNTHER, Cat. Fish., VIII, 1870, p. 393.
Squalus vulpinus BONNATERRE, Table:m Encyel. Ichthy., 1788, p. 9; Mediterranean
(after Pennant).
Alopias macrourns RariNesQue, Caratteri di Aleuni Generi, 1810, p. 12; Sicily,
Squalus alopecias GroNow, Cat. Fishes, 1854, p. 7.
Body fusiform, cylindrical, thickest hefore dorsal fin: back regn-
larly arched from above pectorals to end of snout.and gradually
decreasing in size posteriorly to caudal. IHead short, bluntly conical;
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snont blunt; eve rather large: mouth horse-shoe shaped, teeth about
SRS
1919
smaller than others,  Spiracles very small or wanting. Last gill-
openings above or slightly in front of pectorals.

Cthird or fourth tooth on cither side of center of upper jaw

Jody more or fess roughened.

First dorsal high, triangular, somewhat higher than its base is long,
slightly slender toward its snmmiit, superior angle rounded; second |
dorsal similar in shape, but mueh smaller; anal %llhl]] placed hehind
cecond dorsal. which it resembles: pectorals long, wide, emarginate,
with small process behind: ventrals wider than high, nearest first .
dorsal: eandal nearly as long or longer than body, composed of three
distinet lobes, one small, trinngular, at under side of tip, a second long |
and low, extending along upper side of tail, and a third short and
hroad, at Tower base of tail.

Color. slate-blue above. heneath soiled white, marked with obsolete ;
hluish spots: pupils a longitudinal slit, edged with golden.

Leneth, 12 feet.

A large shark, abounding in all warm seas, common on the east
coast of Japan. It was seen at \llb.llxl, Nagasaki, Tokyo, and Yoka-
hama.  No one has yet compared specimens of the Japanese fish with
those from Culifornia or the Mediterrancan, and the species may
prove different.

(reulpes, fox.)

Family IX. MITSUKURINIDZE.

Skeleton flexible; snout produced in a flat, flexible blade varying in
lengths spiracles large: teeth acienlar, only the lateral ones with small
hasil cusps: last gill-opening above base of pectorals; fins all low, the:
ventral with very long base; the claspers very small; lower lobe of

caudal long; no pit at root of caudal; first dorsal well advanced;
second >1101 ter and higher than anal.

Two genera are known: Mitsukurina, and the extinct genus Seapa-
novrhynchus of the Eocene.  Dr. Arthur Smith Woodward regards
Mitsuluring as identical with Seapanorhynchus.  In the latter genus,
however, the rostral blade is much longer than in Mitswkurina, and)
ninor (hﬂm ences are apparent. |

The family is closely allied to the Odontaspididee, difiering in the‘
produced snout. :

|
\‘

|

17. MITSUKURINA Jordan.

Mitsukurina Jorpax, Proc. Cal. Aead. Sei., 1898, p. 200 (owstoni).
Characters of the genus meluded above. :
(Named for Kakichi Mitsuknri. professor of zoology in the Imperial'

L'niversity of Tokyo.)
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19. MITSUKURINA OWSTONI jordan.

Mitsukurina owstond JORDAN, Proc. Cal. Ae. Sei., 1898, p. 200; Misaki.

. Length of specimen, apparently young male, 42 inches.  Head (to
irst gill-opening) 43 in length; depth about 10 snout from eve i,g
n head; from front of mouth 24: length of blade of snout from its
nsertion below 1§: length of gill arca 25 depth of last gill 6: eve
12 in snont from eye; interorbital area 2%; spiracle a little smaller
than eye; length of one mandible 2% in head; length of maxillary 22:
sectoral base 14 in length of peetoral fin, which is 22 in head; first
lorsal base 14 in its height, which is 24 in head; second dorsal base
1% in its height, which is 3 in head: ventral base 2 times its height,
‘ength of base 3 in head: elaspers very short (perhaps immature),
qearly 12 in head; anal base 2§ times its height and 2¢ in head:
:audal, measured from above, 24 in length of body: greatest height
of lower lobe nearly 3 in head.

~ Body elongate, compressed behind, flesh and skeleton extremely
limp. folding like a wet rag. Head moderate; snout produced in a
long, flat, flexible, leaf-like blade. somewhat like that of /%yodon
spathula but narrower, more limp and more pointed: median line of
snout with a thick, rounded median keel; lower side of the blade free
for a considerable distanee backward from upper jaw, alimost to eyes:
eye small, without nictitating membrane: mouth inferior, with clon-
gate eleft; dentary bones broad. loosely connected, movable. capable
of being spread wide apart, but normally Iyving close together and
nearly parallel: a notch at symphysis, tip of lower jaw strongly curv-
ing upward and inward; similar notch at tip of upper jaw hetween
rather loosely joined maxillary; middle of each jaw without teeth in
front; teeth few-rowed, about 13 on cach side, all needle-shaped, very
slender, pointed. more or less curved backward and inward: each tooth
with a two-rooted base, large teeth in front simple, smaller ones on
sides of jaws cach with two small basal cusps; second and third tooth
of lower jaw longest; the second about as long as eye; first and second
tooth of upper jaw similar to these hut somewhat shorter: lateral teeth
of both jaws progressively smaller, but all stender and sharp: nostrils
large, about as large us eye, their distance from eye twice the eye:
each nostril with a small notch on lower edee and a free flap within,
Spiracle large.  Gill-openings about cqual in height. the last above
hase of pectoral.

Skin everywhere rough, the scutes very small, granulated  No
lateral line or couspicuous mucous pores.

Fins all thin, flexible, papery, the broad bones somewhat exserted
from soft flesh; first dorsal short. moderately high, not emarginate,
the insertion above axil of pectoral. second dorsal lower. remote from
first, interspace 1% in head, the insertion nearly midway between
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ventrals and anal: anal much longer than second dorsal, rather lower
pectorals shory narrow, rounded flexible rays longest; ventrals witl
very long hase:; no caudal keel; no pit at root of caudal; lower lobe o
caudal Tong and rvather high, with & sharp noteh near its tip.

Color light reddish gray. brownish above; fins darker hrown; nucha
region a little darker: belly paler.  (Jordan.)

The type specimen, now in the ITmperial University of Tokyo, wa
aptured in deep water off Misaki and presented by Capt. Alu
Owston, of Tokolauna, for whom it is named. Captain Owston ha
had engravings of this species made, and scattered them far and widi
among the Japanese fishermen, but until 1902 he found no seconq
specimen and no one who knew the fish.  In a recent letter (Novem
ber, 1902) he announces the acquisition of another specimen.

Family X. LAMNIDE.
MACKEREL SHARKS.

Sharks of large size, with the body stout, the mouth wide, wit
large teeth, and the tail slender, the caudal fin lunate, the two lobe
not very unequal, the upper lobe strongly bent upward: cauds
peduncle with a strong keel on each side; gill-openings wide, all i
front of the peetorals, entirely lateral, not extending under the throat
first dorsal large; pectorals large; ventrals moderate; second dorse
and anal very small; a pit at the root of the caudal; spiracles minut
or absent.  Numierous fossil speecies are known. In this family th
dentition, as well ax the muscular system, reaches its highest degre
of specialization known among sharks. {
a. Layzine. Teeth slender and sharp, with entire edges.

b. Teeth without basal cusps, long, flexnous, acute; first dorsal inserted near}‘

uindway hetween pectorals and ventrals - ... ... .. ... Isuvopsis, 18

bb. Teeth cach with one or two basal cusps; first dorsal not far behind pectorals. .

Lamna, L,
aa. CarcnaropoNTiNg: Teeth with serrated edges, compressed, triangular in forn
without basal cusp ..o ... Cuarcharodon, 21

18. ISUROPSIS Gill.

Isuropsis Givy, Ann, Lye. Nat, Hist. No Y, VIII, 1861, p. 153 (glaucus).

Snout rather long and pomted; the body formed much hke that ¢
a tunny or mackerel: first dorsal large, inserted, entirely behind pec
torals, nearly midway between pectorals and ventrals; pectorals large
second dorsal and anal very small; caudal pedunele slender; teet
long, lanceolate, \\lth sharp, entire cutting edges and no basal cuspy
({5os, equal; ovpe, t: aily the two lobes of the tail being nearly equa

Oifes, appearance.  Krom /w/ s it is separated by the l)m ‘kward inser
tion of the dorsal.)
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20. ISUROPSIS GLAUCA (Miiller and Henle).

AOZAME (BLUE SITARK); MOROZAMIE.
Oxyrhina glavea MULLER and HeNLE, Plagiostomen, 1838, p. 69, pl. xx1x; Naga-
: saki (erroneously stated to be from Java).—Scurecr,, Fauna Japonica,
" Poiss., 1850, p. 303; Nagasaki.—DumgriL, Elasniobranches, 1870, p. 400 (after
Miiller and Ilenle).
Lamna glavea Goxtneg, Cat. Fish., VILI, 1870, p. 391; Cape Seas, St. Tielena,
. Snout long, pointed; teeth in four rows, very long, flexuous, with-
;out denticles at base.  Spiracles very small.  First dorsal inserted
well backward. midway between pectoral and ventral, scarcely longer
than high, its upper angle rounded. Color dark blue, white helow.,
Coasts of Japan and southward, rather common about Nagasaki.
Many jaws and a stuffed fetus are in possession of Mr. Yahivo.
A spectimen 7 feet long was taken by Jordan and Snyder at Matsu-
shima, the head having heen preserved.
(glawcus, hoary blue.)

19. LAMNA Cuvier.
Lamna Cuvier, Régne Animal, 1st ed., 1817, p. 126 (cornubicus).
Lamia Risso, Eur. Merid., 111, 1826, p. 123 (cornubicus, name preoceupied).
Selanonivs FLEMING, British Animals, 1828, p. 169 (walkeri=cornubicus).

Body short and stout, the back considerably elevated; snout promi-
nent, pointed; teeth triangular, pointed, entire, each one with a small
cusp on cach side at base; one or both of these sometimes obsolete on
some of the teeth in the young; gill-openings wide; dorsal and pectoral
fins somewhat faleate; second dorsal and anal fins very small, nearly
opposite each other; first dorsal close hehind the root of the pectorals.
This genus is very close to Zsiurws, with which fossil forms seem to
connect it. Perbaps the two should be united under the older name,
Isurus.

(Aapva, a kind of shark, from Aapia, a horrible anthropophagous
monster, a bughear used by the Greeks to frighten refractory children.)

21. LAMNA CORNUBICA (Gmelin).
SALMON SHARK; MACKEREL SHARK; PORBEAGLE.

Squalus cornubicus GMELIN, Syst. Nat., 1, 1788, p. 1497; shores of Cornwall
(after Beaumaris of Pennant).

Lamna cornubica GUNTHER, Cat. Fish., VIII, 1870, p. 389.—JorpaN and G1LBERT,
Synopsis, 1883, p. 30.—Jorpay and Evermaxy, Fishes North and Middle
Am., I, 1896, p. 19 (and of most authors).

Snout conical, pointed, rather longer than cleft of mouth; tecth
15214 on each side; third tooth on each side in the upper jaw small:
first dorsal beginning over axil of pectorals.  Color bluish gray. A
large and fierce pelagic shark reaching a length of 10 feet.  (Jordun
and Evermann.)
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Common in Europe and rather frequent on the coast of southel'n{l
Aluska, where it isx very destructive to the salmon, thenece southward
to California. It has been aseribed to Japan by Dr. Giinther, and;
may occur in Japanese waters, but no authentic record exists, and no
specimens are in Japanese museums. 1t ix unknown to naturalists at
Nagasaki. but it may be looked for ut the mouths of salmon rivers, as.
the Ishigari, in Hokkaido. "

(cornubicus, from Cornwall, from which region the species was carlyl
described.)

20. CARCHARODON Smith.
MAN-EATER SHHARKS, |

Carcharodon Axprew Surrh, Proe. Geol. Soe. London, V, 1837, p. 86 (capensis=:
carcharius). ‘
General characters of Zswrus and Lo, but with a different denti-
tion, the tecth being large, flat, erect, regularly triangular, their
edges serrated; first dorsal moderate, nearly midway between pecto-
rals and ventrals; second dorsal and anal very small: pectorals large,
ventrals moderate; caudal peduncle rather stout; spiracles minute or’
absent.  Sharks of very large size;-the strongest and most voracious
of all fishes; pelagice, found in most warm seas.
(kdpyapos, jagged; 0dods, tooth.)

22. CARCHARODON CARCHARIAS (Linnzus).
MAN-EATER SIARK; GREAT WIHTE SHARK.

Lamia RoxpeLeT, 1list. Poiss., 1558, p. 305: Nice, Marseilles (good figure).
Squalus carcharias Laxygrs, Syst. Nat., 10th ed., 1758, p. 235; Europe (after
Artedi; not of most later authors).
Carcharodon carcliucrias Jorvax and GiLBERT, Synopsis, 1883, p. 875.—Jornax and:
Evermaxy, Fish. North and Middle Am., [, 1896, p. 50.
Carcharias verus Acassiz, Poiss. Foss., 111 1836, p. 91,
Carcharodon rondeleti MULLEr and Iexne, Plagiostomen, 1838, p. 70; Mediter-
rancan Sea and Atlantic Ocean (after Rondelet).
Carcharodon rondeleti GENTuer, Cat. Fish., VITL, 1870, p. 392.
Carcharias atwoodi Storer, Proe. Bost. Soc. Nat. Iist., 11, 1848, p. 71; Provinee-
town, Massachusetts.
Curcliarodon capensis Syenr, 111 Zool. S. Africa, 1842, pl.1v; Cape of Good HHope:
Curelucrodon smithi Boxaparte, Selach. Tab. Anal., 1839, p. 9 (after Smith).
Body stout: depth about 5% in total length; mouth very large; both
jaws with five rows of large, triangular, serrated teeth, those in lower
jaw narrower, about 33 in cach row: tirst dorsal somewhat behind
pectoruls: caudal fin large and strong.  Color leaden gray; tips and
edges of pectorals black.  One of largest of sharks, reaching a length
of 30 feet. It is found in all temperate and tropical seas, and 13 ocea-
sionally taken both in the Atlantic and Pacific.  One canght near
Soquel. California, was about 30 feet long and had a young sea lion,

o
>
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weighing about 100 ponn(l: in its stomach, (lm(Lm and l* vernenn. )

- A large pair of jaws ix preserved in the muscum of the lmperial

- University, taken somewhere off the east coast of Hondo, near Misaki.

. This constitutes the only record of the species from Japan.

\ (kapyapias, an old name of Curcharias lamio and of other man-
eating sharks.)

| Family XI. CETORHINID.E.
BASKING SITARKS.

Sharks of immense size with the gill-openings extremely wide,
extending from the back nearly to the median line of the throat. all of
_ them in front of the pectorals; mouth moderate, the teeth very <mall,
numerous, conical, without cusps or serratures; no nictitating mem-
brane; spiracles very small;above the corners of the mouth: first dorsal
large, midway between pectorals and ventrals; second dorsal and anal
small; caundal fin lunate, the upper lobe considerably the larger;
candal peduncle keeled; pectorals and ventrals large.  Brain very
small. A single genus, with probably but one species: the largest of
living fishes, pelagic. and inhabiting the northern seas.

21. CETORHINUS Blainville.

? Tetroras RAFINESQUE, Caratteri, 1810, p. 11 (angiovu).

Cetorhinns BLaINvILLE, Journ. Phys., 1816, p. 264 (grmeri=maxinus).

Selache Covier, Régne Animal; 1st ed., 1817, p. 129 (maximus).

Polyprosopus Coven, Hist. Brit. Fish., 1, 1861, p. 67 (rashleighanus=imacinus).

Iunnovera VAN BeNeEDEN, DBull. Ae. Roy. Belge, NXXI, 1871, p. 504 taurata,
fossil).

Fhe characters of the genus are included above.

(kn70s. whale; giry, a shark (Squatina). from gy, a file or rasp,
the rough skin of this shark being used for polishing wood and
marble.)

23. CETORHINUS MAXIMUS (Gunner).

UBAZAME (OLD WOMAN SHARK); TEGUZAME (LONG-NOSED SITARK);
BAKAZAME (FOOLISH SHARK); ZOZAME (BLEPHANT SHARK).

Sqradus marimus GusNer, Trondhjem, Selskabskr., 111, 1765, p. 335 Coast of
Norway.

Selachns marimus Storer, Fish. Mass., 1867, p. 220.

Selache marimus GENtuer, Cat. Fish., VILI, 1870, p. 394

Cetorhinus maxrimus Jorpax and Giuperr, Synopsis, 1883, p. 3l.—Jorpax and
Evermaxny, Fish N. M. Amer., I, 1896, p. 51,

Squalus guanerianus Braisvinie, Journ. de Phys., 1810, p. 256 (aiter Gunner).

Squatus pelegrinus Braisviiig, Journ. de Phys., 1810, p. 257; Furope.

Squedus homionus Braisvinie, Journ. de Phys., 1810, p. 257 (after Everard
Home).

Cetorhinus shavianns Braixvinig, Jonrn. de Phys., 1816, p. 264 (after Shaw).
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Syualus isochts SAVERIO MACKI, Mem. della R, Ae. Sei. Napoli, 1, 1819, p. 55, pl. 1,

fie. 1; pl. n, lig. 2; Naples.
Squedus elephas L SUEUR, Journ. Ac. Nat. Sci. Phila., 1T, 1821, p. 343; New

Jersey.
Syualits eetaceus GRONOW, Cat. Fish, 1854, p. 6; Norway.
Syualus rashicighanis C'overn, Trans. Linn., Soc., NIV, 1825 1. 91; Cornwall (a

monstrogity).
Aeanthias blaineillei Careno, Plagioston., 1, 1866, p. 21,
Polyprosopus wmacer Covelr, Tist. Brit. Fishes, 1861, p. 67; England.

Head small: snont blunt; eyes small: teeth in 6 or 7 rows in eachl
jaw. about 200 in each row. Gill-rakers slender, long and close set,
resembling whalehone.  Body rugose, the skin very rough with smalll
spives.  First dorsal large, triangular, over the space between pecto-
Pabs e ventrals: second dorsal much smaller, rather larger than analsl
pectorals long: tail large.  Largest of the sharks, reaching a length of)
nearly 40 feet.  (Jordan and Evermann.) .

Found in Aretic seas and occasionally off the coast of Japan. It 18
figured by Dr. Matsubara in the colored plates of The Principals
Aquatic Animals of Japan, under the name of ¢ Ubazame.” No speci-
mens were seen by us in Japan. |

(i nus, greatest.)

Family XII. RHINEODONTID.E.

WHALE SITARKS. ,

Very large sharks, formed much as in Cetorhinus, the caudal hinate,
with well-developed lower lobe and a keel on each side of the tail.
Origin of first dorsal in advance of ventrals: second dorsal small,
opposite anal; no spines, no nictitating membrane, snout broad and
flat: eyes very small: spiracles very small, mouth and nostril nean
extremity of snout. Teeth conical, or with a heel at base, very small
and numerous.  Gill-openings wide, the last one above the base of
the pectorals.  Species very few, mostly in the Pacific.

22. RHINEODON Smith.

Rliincodon Axprew Sy, Iustr, 8. Afr. Fishes, 1837 (typicus).
Micvistodus Gioy, Proe. Ac. Nat. Sci. Pnila., 1865, p. 177 (punctutus).
Rlinodon GEstier, revised spelling (typicus).
Teeth conical, very small.  Characters otherwise included above.
(piv, snout: 060vs, tooth.)

24. RHINEODON TYPICUS Smith.

2 Rhineodon typicus Syren, Tustr, 8. Afr. Figh, 1837; Cape of Good Hope.

? Micristodus punctatus Gini, Proc. Ae. Nat. Sci. Phila., 1865, p. 177; Gull 0
California.

Rhinodon pentalineatus Kisnixotrve, Zool. Anzeiger, Nov. 25, 1891, p. 694; Capt
Inubo, Japa. :



.

No. 182 ELASMOBRANCHIATE FISHES—JORDAN AND FPOWLER (97

A gigantic sharvk from Japan huas heen described by Dr. Kishinouye
under the name of Zh/nodon petalineatns. 1t is apparently a spm'i-os
of B)iincodon, but it is mmpossible to say whether it is different from
Riiincodon typicus ov Lhincodon punctatus, or whether these two
nomin:l species differ from each othev.  Zhincodon typicns i< widely
diffused in the tropical seas and has heen Iately taken in Florida.
record having heen published by Mr. Bavton A, Dean. 1t ix probably
the only species of the genus.  The following ix Dr. Kishinouye's
description: !

Head flat, blunt; eves very small, situated on sides of head near
margin of colored area: nictitating membrane wanting: mouth nearly
straight, terminal; a labial told runs fiom nostril to corner of month
on upper jaw, and shorter fold from corner of mouth on lower jaw:
teeth very minute, numevous, nearly equal in size and shape. each
acutely pointed, laterally compressed, and with an ellipsoidal root;
band of teeth in upper jauw curved a little, cach end of band with a
detached group of teeth, hand in lower jaw crescent-shaped. and in
each band arranged ina great many transverse rows, about 300 in num-
ber, middle part of band with 16-30 teeth in one row: nostrils at
anterior extremity of head, and opening at labial houndary of mouth.
Gill-openings 5, very wide, the second pair widest. measuring 86 cm.,
last pair most narrow, opening above hase of pectorals, where body is
very broad and high. Spiracles nearly same size as eye and on the
same level.

Skin fine grained, except tive longitudinal smooth bands, one dorsal
median, two pairs lateral: ventral [ateral band scems to be continnous
with keel on each side of tail.

First dorsal fin inserted alittle hehind middle of body: second dorsal
fin very small; anal very small, just below second dorsal: pectorals
large, strong; ventrals inserted below first dorsal; candal targe. lunate,
its ventral lohe well developed: clasper simple, with dorsal groove.

Color grayish brown, with round white spots and transverse bunds,
ventral side colorless; round white spots small and crowded near ante-
rior end of body, gradually larger and fewer backward: caudal. sccond
dorsal, ventrals, and anal destitute of white markings.

Length at present 800 eni., in circumference behind pectorals. 365
em. (stufied spechmen), but when fresh measuring nearly 1.000 cm.

Taken in a drift net June 10, 1901, off Cape Inubo: now in the col-
lection of Tsurutame Oseko of Asakusa Park, Tokyo. (Kishinouye.)

The Japanese form 1s-known only from the example described
ahove. When taken it was covered with many sneking tishes (Ze/ieners),
and one, besides an oak pole, was taken from its stomach. Tt 1=
said to differ from RAinodon typicus Smith and Micristodus punctatios
Gill in the form of the teeth and the labial fold.  But it 15 impossible
to distinguish species m this genus until its members are better known.

(typecus, typical.)



(28 PROCEEDINGS OF THE NATION.AL MUSEUM. VOL. XXVI,

Order 111. TECTOSPONDY LI.

Caleareous lamelke arranged in one or more concentric series or
rings about a central axix in each vertebra.  Spiracles present.  Anal
fin wanting.  Dorsal fins 2, with or without spine. Ax here under-
stood. the order 7ectospondyl includes the sharks of the groups called
Cyelospordyli and Toctospondyli by Hasse,  The vertebrie in the order
of Ravs show similar struetures, and it is probable that from sharks
of this group the Rays are descended.

(réxTov, builder: crordvdos, vertebra,)

FAMILIES OF TECTOSPONDYLI.

«. Cyevosroxnynt: Vertebre with caleareous lamellie arranged in a ring about the
central axis; pectoral fins normal, not expanded or deeply notched; anal fin
absent; spiracles present, no nictitating membrane; gill-openings before pee-
torals; candal hent upward, lower lobe little developed.

L. Dorsal fing each provided with a stout spine, first dorsal far in advanece of
ventrals i eeiieiaaa. Squavine, XIII,

bh. Dorsal fins without spine, first dorsal over or in advance of ventrals.
e. Snout not produced in form of a saw; no barbels; first dorsal mnch bhefore
ventrals; skin moderately vough _ o oo o il Davarnng, X1V,
ce. Snout produced in a-long, flat blade, with sharp, saw-like teeth on cach side;

a pair of barbels helow snout; first dorsal hefore ventrals.

Prixtiornorinz, XV,
aq. Teerosroxpynr: Vertebre with calearcons lunellie ranged in several concentrie
series or rings about a central axis; pectoral finsg very large, expanded hori-
zontally, and extended forward at base in front, giving body the form of the
flattened disk of rays; anterior extension separated from neck by a deep noteh,
in which gill-opemmgs lie; no anal fin; dorsal fing small, posterior; mouth
broad, antevior © ... eoo.. SaqrariNning, XV

Family XI1II. SQUALID.E.
DOG-FISITES.

Body more or less elongate.  Head depressed.  Eyes lateral, without
nictitating membrane.  Mouth inferior, rather large, arched, a deep
groove on each side.  Teeth compressed, variously formed.  Nostrils
inferior, separate; spiracles rather large; gill-openings moderate, all
in front of the pectoral fins,  Dorsal fins 2. each armed with a spine;
the first dorsal in front of the ventrals; anal fin wanting; caudal fin
with the lower Tobe small or obsolete, ventral fins inserted posteriorly,
not much before second dorsal. Oviparous.  Genera 6 or mores
species about 150 rather simall sharks, chiefly of the Atlantie, ‘These
sharks represent a comparatively primtive type. apparently not
descended from any other existing Syual/,

a. Body rather elongate; no fold of skin along side of belly; dorsal spines hoth
directed backward.
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b. Upper teeth simple, without smaller ensps at basc.
c. Teeth alike in both jaws, subquadrate, each with a nearly horizontal
obligue entting edge and a point directed outward ... . -..._,\'qm([u.\', 23.
ce. Teeth unequal; upper teeth ercct, with a single cusp; lower teeth more
or less oblique, points directed outward; dorsal spines not hidden.
d. Scales leaf-shaped, with a strong midriy, and sometimes a lateral ribh on
cach side, attached by a pedunele; dorsal spines strong.

Lepidorlinus, 24.

el Scales not leaf-shaped and not pedunclate at hase.
. Seales not imbricate, each of three or four radiating spinules; dorsal

SPINeS StrONg L. L. Dearia, 25.
ce, Scales imbricate, cach with three or more strong ribs, each ending in
a spine, the middle strongest; dorsal spines short ... ... Zameus, 26,

bb. Upper teeth each with 1 or 2 small cusps at base on each side.
[f. Teeth unequal, upper ereet and tricuspid, lower oblique.

<
3

LEtmopterus, 2
Jf. Teethy equal, very small, and tricuspid in hoth jaws_ Centroseyllivim, 28,

23. SQUALUS Linnegeus.

Squalis LINNxvs, Syst. Nat., N, 1758, p. 233 (accuthias, first specics named;
includes all sharks).

Squalus Rarixgsqug, Caratteri di Aleani Generd, 1810, p. 13 (aeanthios and nyato;
first restriction of the name Syealus to species with spiracles and without
anal fin).

Aeanthorlinus Buasvinng, Journal de Physique, 1816, p. 263 (acanthias).

LAeanthias Risso, Tlist. Nat. Iur. Mdévid., 111, 1826, p. 131 (acanthios).

Fntoryclirus Givn, Proe. Ae. Nat. Sei. Phila., 1862, p. 496 (ayato).

Body rather slender. Mouth little arched, with « long, straight,
deep. oblique groove on each side; no labial fold.  Teeth rather small,
all simple, equal in the two juws, their points so much turned aside
that the inner margin forms the cutting edge.  Spiracles rather wide,
just behind the eye.  Fins moderately developed. the first dorsal larger
than the second. much in advance of the ventral fins, which are behind
the middle of the body, although in advance of the second dorsal.
Dorsal spines strong. not grooved.  Tuil scarcely bent upward.  Small
sharks, abounding in the temperate seus.

(squalus. shark, a word cognate to the Greek pads.)

25. SQUALUS MITSUKURII Jordan and Snyder, new species.
TSRUNOZAME (HORN SHARK); TSUNOGE (ITORNY FISIT).

Squalus mitsukurii Jowvax and Syyper, Check List, 1901, p. 1295 Misaki,
name only.

Head about 42 in body: width of head 11 in its length: snout 2%,
interorbital space 2; width of mouth 24; tip of snout to mouth 2; eye
2% in interorbital space.

Body moderately elongate, tail tapering moderately hehind.  Tlead
broad, depressed, flattened above; snout pointed in profile, when viewed
from above angular, tip rather hroadly rounded. and upper surface
flattened; eyes rather large. lateral, a little nearer tip of snout than
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first gill-opening; mouth very broad, shightly curved, a (1001) labial
fold at each corners lll)\ thin: teeth moderate, forming a cutting edge
in cach jaw; nostrils rather large, inferior, while nearer eve than tlp.
of snout they are nearer the Jatter than mouth; interorhital space is
broad. very clevated, flattened more or less like upper surface of head.
The spiracles large, directly hehind cye. Gill-openings in front of
base of peetoral.

Body everywhere finely ronghened.

Origin of first dorsal spine a trifle nearer tip of snout than that of .
second dorsal; tiest dorsal spine ix three-fifths height of fin; spine of
<ocond dorsal three-fourths height of tin: pectorals large, smaller thani
lead. reach beyond hase of first dorsal, emarginate behind; ventrals
earer second dorsal than first; caudal broad, lower lohe rather long..
Caudal peduncle rather tong, with a pit at base above.  Lateral lIne)

indistinet along side.
Color in alcohol gray above, white heneath: upper surface of pec-
torals and ventrals grayish. '
Length 255 inches.

FiG, 3.—SQUALUS MITSUKURIL. 2 |

b N =

Type No. 7154, Ichthvological Collections, Leland Stanford Junior
University Muscum.  Locality, Misaki.

Cousts of Japan. generally common from Hokkaido as far south-
ward as Formosa. Numerous large adults taken at Misaki, one off
them the type. a female.  Several embryos were also obt.uned pfut
of them from this specimen. A young example was also ol)t.nned
from near Aomori in Tsugaru Straits, and another one, probably of
the same species, from Formosa.  Specimens are in the Imperial Mu-
seum from Kagoshima, and Boshu in Awa near Misaki. These are
recorded by Ishikawa® as lewnthias rulgaris and . wyatus. but the
two speeimens are alike.

(Named for Prof. Kakichi Mitsukuri, who was present with Messrs.
Jordan and Snyder at Misaki. when the type was taken.)

24. LEPIDORHINUS Bonaparte.

Lepidorhinns Boxaranre, Selach. Tab. Analyt., 1836, p. 9 (squamosus).
Segnuiodon Bocact and CareLLo, Proc. Zool, Soc. Lond., 1864, p. 263 (ringens).
Machephilus Jonssox, Proe. Zool. Soe. Lond., 1867, p. 713 (dwmnerili).

Thix genus is close to Controphorus, differing in the form of the
scales, which are leaf-shaped and pedunc ulate with a strong mediar

« Prel. Cat., p. 61.
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I\eel which ends in Al pomt T he single Japanese species l,(](,m.\ to
the subgenus S¢ Jnluudon characterized by the presence of three keels,
‘the scale ending in three points.

(Remis, scale; pivy. shark.)

f 26. LEPIDORHINUS FOLIACEUS (Gtinther).

Centrophorus foliacens GUNTHER, Deep Sea Fishes, ( ‘hallenger, 1887, p. S, plo,
fig. A (off Enoshima).

Head 43 in body; width of head 1% in its length: snout 3!: inter-
orbital space 2; width of mouth 24: snout to month 13: space between
spiracles 3; eye about 1% in interorhital space.

Body rather eclongate, tail tapering. Head elongate, depressed,
‘broad; snout hroad, flattened, tip broadly rounded; eves l(um‘ lateral,

nearer snout than gill-opening: mouth rather small. slightly cnrved,
'with (l(,op lahial told at each corner; lips thing teeth forming cutting
edges in jaws, those in lower jaw with several small cusps: nostrils
larwe inferior, nearer eye than tip of snout. and nearer latter than
mouth interorbital spaee broad, flattened.  Spiracles large, round,
space betwoen one and one-half in interorbital space. (xl“-()penings
Elow in front of pectorals.

The body covered with large leaf-shaped scales, 3 pointed, keeled in
front and on a pedicle; they are large on trunk, both above and below,
but especially enlarged. in front of first dorsal.

. Both dorsals plondod with sharp spines, with only the t1p~ exposed;
origin of first dorsal nearer tip of snout than base of second, and a short
distance behind base of peetoral; pectoral short, truncate, less than
two in head; ventrals small, in front of second d(n.xul nearer tip of
caudal than tip of snout: caudal four and one-fonrth in body. Caudal
peduncle short, its depth three in interorbital space.
~ Color in alcohol uniform gray brown, edges of nostril and lower
lips blackish.
Length 14} inches.
Described from a specimen from Misaki, taken in deep water by
K. Aoki.
Deep waters off Japan, known only from off Enoshima and Misaki
m Sagami Bay.  Our specimen is from near Misaki.
- (foliaceus, leaf-like.)

t

28. DEANIA Jordan and Snyder.

Deanin Jorpax and Sxypeg, Proc. U. 8. Nat. Mus., XXV, 1902, p. 80 (cglantine).

Scales minnte, villous, each star-like, and with three or four long
oaints.  The skin velvety to the touch. Snout long, flattish.  Dorsal
spines strong. In other regards similar to Centrophorus, but the
squ’umtion quite ditferent.

(Named for Prof. Bashford Dean, of Columbia University. in recog-
ntlon of his researches in sharks, thuw of the present genus among
)nheu.)

)
h
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27. DEANIA EGLANTINA Jordan and Snyder. A

Dieania cglanting JorDAN and 2xyper, Proe. U, S0 Nat. Mus,, XXV, 1902, p. 8§0; |
Totomi Bay. !

Ilead 3% in length: depth about 951 snout about 2 in head; eye 483 ',
26 in snout: 2 in width of snout: 3 in space from tip of snout to ¢
mouth: space hetween spiracles 13 in width of snout.

Body rather clongate, slender; scales euch with short. bush-like |
spines. with two small prickles on cach side. whole hody having a kind |

5
1

of hairy appearance. »‘
Head laree, greatly depressed; snout long. depressed, broad; eyes:
large, lateral, anterior margin nearer tip of snout than gill- upt*ning;:;
skin around eyes more or less loose, free; nostrils large, on lower sidel‘
of snout laterally, about midway hetween tip of snout and eye; mouth
opening helow posterior part of eye. rather hroad; lips 111()(101.1tc]v“
fleshy: teeth small, compressed, with a small basal cusp; spiracles!
rather large, nearcr eye than first gill- opvnm . space between a little!
more than lougth of snout. (nll-op(rumgb in front of base of pectoral,
largest about half eye. :
1
4
\

‘I

FiG, L—DEANIA EGLANTINA. @, upper jaws by, Jower jaw; ¢, seale (much enlarged.)

Dorsal tins ench with a spine, hase of first a little hehind tip off
peetoral, rather short, sharply pomted, and projecting little ahove
skin; .\0(011(1 dorsal spine nearly as high as fin, upper half exposed rl
pectorals about equal to snout: ventrals xmall posterior, entirely
in front of second dorsal spine; ecaudal ,longutv, lower lobe llttl(’
produced.

Color mn spirits, uniform grayish-brown.

This deseription from the original type, a young female from Totom
12 inches in length, dredged by the U. S. l‘lbll Conmission steamei’

At poss. 1
(cqlantinns, the brier rose.) i
26. ZAMEUS Jordan and Fowler, new genus. 1!

.

Zeoneus Joxnax and FowLEr, new genus (squamulosits).

Dorsal fins cach with a small, partly concealed spine: no anal fin
mouth wide. httle arched; a long, deep, straight, oblique groove oi
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ach side of mouth; tecth of lower jaw obligque, with the points directed
wre or less outward of backward: upper teeth erect, triangular or
mecolate, with a single eusp.  No nictitating membrane: spiracles
ride behind the eye; gill-openings narrow; scales not leaf-shaped, nor
edimaculate, each with a strong median keel and two or more lateral
eels, each of these ending in a spine.  In Centrophorus, the nearest
alated genus, there is no midrib to the scales, which are nearly
mooth. In Centroscyninus the scales are smooth with a (l(spro‘\sio'n
t the base.  Small sharks, living in deep water.
(zcme, shark, in Japanese.)

_ 28. ZAMEUS SQUAMULOSUS (Giinther).
 Centrophorus squamnlosus Gintier, Deep Sea Fish, Challenger, 1887, p. 5, pl. o,
fig. B; Enoshima.

Snout mueh preduced, mouth nearly midway between first gill-
pening and end of snont; labial fold extends a little way along mar-
ins of mouth; npper lip fringed; distance between nostrils two-fifths
f length of preoral portion of snout.  Scales tricuspid, with a median
eel, and so minute asx to give a velvety appearance to skin.  First
:Ol'S:ll small, its hase (without spine) shorter than that of second, nearly
ne-sixth of distance between two finsg spines very small, scareely
irojecting beyond skin; pectoral short, with lower angle rounded, not
roduced; extremity of ventral fins below end of second dorsal.  Uni-
orm deep black. Length, 27 inches.  Off Inosima, Japan, Station
32 (Challenger) in 345 fathoms. (Ginther.)

Coasts of Japan, in rather deep water. Known only from Sagami
ay, about Enoshima (misspelled Inosima by Gimther) and Misaki.
rhere our speeimen was taken.

(squamulosus, with small seales.)

27. ETMOPTERUS Rafinesque.

Etmopterus RarINesQuE, Caratteri di Alenui Generi, 1810, p. 14 («culeaties).
Spinae Cuvier, Régne Animal, 1st ed., 1817, p. 129 (acanthins and spinar).
Spinar MeLLer and Hexve, Plagiostomen, 1838, p. 86 (spinac).
_leanthidiwin Lowg, Proc. Zool. Soc. London, 1839, p. 91 ( pusillun).

Mouth little arched. Teeth of lower jaw with the point so much
arned aside that the inner margin of the tooth forms the cutting edge;
pper teeth erect, each with a long, pointed cnsp and 1 or 2 smaller
nes on cach side; spiracles wide.

Small sharks of the warm seas, living in deep water, and nearly black
1 color.

(Erpayev, an aorist from réurw, to cut; arepor, tin. the original
ype having frayed tins.)

Proc. N. M. vol. xxvi—02——143
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2g. ETMOPTERUS LUCIFER Jordan and Snyder.
BOZUZAMIE (PRIEST SITARK).
Etnopterus tueifer JORDAN and Sxypeg, Proc. UL ¥ Nat. Mus,, XXV, 1902, p, 7¢
( Misaki).

Head 44 in length; depth about 7: snout about 2% in head; cye 52
in head: 2 in snout; 274 in width of snout; 24 in space from tip of
snout to mouth; space hetween spiracles 24 in width of snout.

Body moderately clongate, rather robust, with slender canda,
peduncle: scales forming longitndinal  strize above, abruptly anc
sharply separated on sides from lower surface, which is evenly rougl,
with fine shagreen.

Head large. thick, rather shorts snout short, thick, more conves
helow than above. also with many pores; eyes moderate, lateral, antes
rior margin midway between tip of snout and spiracle; skin abow
eyes. more or less loose, free, upper eyelid overlapping and forming
a pit in frout; nostrils very large, lateral: mouth opening below poste!
vior portion of eye, broad: lips rather thing teeth small, compressed
each of those in upper jaw with two sharp, basal cusps; spiracle

F16. 5—ETMOPTERUS LUCIFER. «, upper jaw; b, lower jaw.

large, nearer eye than first gill-opening, space hetween 11 in snont
Gill-openings in front of base of pectorals, rather short.

Dorsal fins cach with a spine, base of first a little hefore tip of pee
toral, short, sharp. pointed, projecting little above skin: second dorse
spine not as high ax fin, much larger, longer than first, the greate
portion exposed. and nearly a thivd greater than snout: ventrals moc
erate, entirely in front of second dorsal; caudal clongate, lower lob
little produced.

Color in spirits, dark grayish-brown, lower margin of -andal
together with marginal portions of all other fins, very pale brown.

Length, 12 inches,

Type No. 6363, Tehthyological Collections, Leland Stanford ) unic
University. Locality, Misaki. From the collection of Capt. Ala
Oxwston. !

Some 30 others of the same species were obtained ofl Misaki on lon
lines handled hy Mr. Kumakichi Aoki, assistant to Professor Mitsukur

The pale arcas on the side of the belly cover a glandular substane
said to be luminous in life.

(Tmr, light: fero, to bear; the thickened skin of the belly said to}
tranzlucent.)
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28. CENTROSCYLLIUM Muller and Henle.

Centroscyllivm MULLER and HENLE, Systematizehe Besehreibung der Plagiostomen,
[ 1838, p. 191 (fubricil).
- Teeth equal in both jaws, very small, straight, pointed, each with 1
or 2 smaller cusps on each side at hase; mouth crescent-shaped. with a
wtraight, oblique groove at its angle; spiracles moderate; gill-openings
pather narrow: dorsal fins small, each with a strong spine: the second
dorsal entively hehind the ventrals.
r. (kévTpor, spine; GxvAXior, Seyllivu, anallicd genus, from oAl e,
to rend or tear to picces.)

w3

Head 54 in length; snout about 5% in head: interorbital space 2;
width of mouth 2; cye about 5; space between spiracles 24 pectoral
about 2.

Body elongate; head very broad and depressed, fluttened above:
snout short, very broad, flattened above, rounded; eve large. near

)
L 30. CENTROCYLLIUM RITTERI Jordan and Fowler, new species.
|

snout: nostrils large, inferior, midway between tip of snout and eye;

F16. 6.—~CENTROCY LLIUM RITTERIL.

mouth distant from tip of snout a space equal to a trifle more than
Jinterorbital width; teeth very sharp, tricuspid, alike hoth jaws: lips
rather thin, a labial fold at corners of mouth; intervorbital space hroad,
oreater than space between spiracles.  Spiracles Targe, superior,
Fbehind eyes.

. Body covered with small, single prickles scattered, though not pres-
'},ont on lower surface of snout, small on lower abdominal surface.
Head with many pores, especially on lower surface of snout.

| First dorsal spine smaler than second, slightly more than half
height of fin; second dorsal spine long, curved, but not quite to tip of
fing origin of first dorsal nearer that of second than the tip of =nout,
inserted well behind pectoral; second dorsal nearer first dorsal than
tip of caundal, tip of fin anteriorly not extending for more than half
ithe space between its base and origin of upper caudal lTobe: pectoral
fins broad, short, about equal to width of snout in front of eyes: ven-
itrals small and entirely in front of second dorsal; caudal moderate,
less than space between two dorsal spines.  Caudal peduncle long.
ratber slender, thick, flattened above and below. Lateral Hne with
pores, rather far apart, running superiorly in front and along sides.

i
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Color. untform (l ik gray-hbrown, blackish helow, in front, tins all
more or less hroadly edged with whitish.  Length 164 inches. }

Type No. 7185, Iehthyologic al Collections, Leiand Stanford Jumor{
University Muscum.  Locality, Misaki.

This species is known to us from 2 examples obtained at \l]b‘ul\lw
It difters from (catroseyllinm fubricil, the only other species of the!
eenus, in having the wudal peduncele 1 nuch longer and more slender,

and in the shorter pectorals, which do not reach to helow the first'

dorsul. |

(It ix numed for Dr. Williun Emerson Ritter, of the University of:
California, in recognition of his excellent work on the Tunicates and
Enteropneustans of the Pacitic Ocean.)

Family XIV. DALATIID.L.
SCYMNOID SHARKS

Sharks with no anal fin and with two dorsal fins, each without spine;,
gill-openings small, entively in advance of pectorals; mouth but little
arched: a long, deep, straight, oblique groove on each side: spiracles
present.  Oviparous, the eggs without horny case (at least in Sonado-
sus).  Vertehre eyelospondylous.  The absence of dorsal spine chietly
distinguishes this family from the Squalidiv, of which these are some-
what degenerate allies.  Sharks mostly of the North Atlantic, someof
them reaching o large size.

«. Davarixg: First dorsal well behind ventrals; upper teeth small, pointed, lower
much larger, triangular ... ... iiiiaeaaaen Dalatias, 29.

an. SomxiosiNg: First dorsal much in advance of ventrals.
b. Upper teeth narrow; lower quadrate with a horizontal edge ending in a
point directed outward; body very robust, fins very small, dorsals about
equal; skin moderately rough. . ..o oo .iii....-- Somuiosus, 30.

29. DALATIAS Rafinesque. -

Dalatias Rarinesque, Caratteri i Aleuni Generi, 1810, p. 13 (sparophagus;
description very incorrect) .

Seymnus Cevier, Régne Animal, 1st ed., 1817, p. 130 (lichie; preoccupiesdin
insects).

Seynorkinws BoNxavarte, Cat. Pesel. Europ., 1836, p. 16 (lickia).

Mouth transverse, a decp straight groove at cach angle. Teeth in
jaws close set, the upper small, pointed; the lower much larger, dilated,
erect, triangular, not very numerous. Skin uniformly covered with
minute scales. Two short dorsal fins, without spine, the first at a
considerable distance from the ventrals; no anal fin.  No membrana
nictitans,  Spiracles wide.  Gill-openings narrow. _(Giinther.)

(6cdos, torch, the name unexplained.)
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31. DALATIAS LICHA (Bonnaterre).

YOROIZAMI (ARMOR SHARK).

Squaleus licha® BoxNATERRE, Encycl. Ichth., 1788, p. 12 (after La Liche ou
Gatto, Proussonet, Mem. Ac. Sci., 1788, p. 677; ““Le (fap Bréton,” in south-
ern France).

Seyymnorhinus licha GARMAX, Decp Nea Fishes, 1899, p. 81.

Squalus wmericanus GNMELIN, Syst. Nat., th, p- 1503 (after Broussonct, “Cap
Bréton’’ being assumed to be in Nova Scotia).

Acanthorhinus americanus BLaisvinig, Fauna Francaise, 1828, p. 63, pl. xv, fig. 2.

Sqralus nicwensis Risso, Tehth. Nice, 1810, p. 43, pL. 1v, fig. 6; Nice.

Dalatias  sparophagus RariNesque, Caratteri  di Alcuni Generi, 1810, p. 13;
Palermo (description very incorrect, but certainly referring to this species).

Seynvus lichia Covier, Régne Animal, 1st ed., 1817.—Dungrin Elasmobranches,
1870, p. 452; Mediterranean.—GtNTHER, Cat. Fish, VIII, 1870, p. 426; Niece;
Madeira (and of writers generally).

Dalatias lielia Gray, Chondropt., 1851, p. 75,

Snout rather projecting. anterior edge of mouth hefore front of eye;
eeth of upper jaw narrow, lanceolate. close-set: lower teeth triangu-
ar, margins somewhat convex and slightly serrate.  Skin covered
with a shagreen of fine, sharp. close-set spinous scales. First dorsal
inserted nearer pectorals than ventrals by a distance equal to length
of pectoral; second dorsal a little hefore posterior end of buse of ven-
trals; distance from second dorsal to beginning of caudal, 2§ in dixtance
between dorsals.  Color black.  Length 650 mm. (254 inches).

This incomplete description is from u stuffed specimen”in the
Imperial Museum in Tokyo. The specimen, being hastily compared
with Miiller and Henle’s figure, showed no evident difference, though
its relations may appear on close examination.

Mediterranean Sea and neighboring waters, and, as above recorded.
once taken in Japan.

(licha, the meaning of the name unexplained.)

30. SOMNIOSUS Le Sueur.

Sommniosus LE Sverr, Jour. Ac. Nat. Sei. Phila., 1818, 1, p. 222 (brevcipinna=
wmicrocephalus).
Leiodon. Woobn, Proc. Bost. Soc. Nat. ITist., 11, 1847, 7. 174 (echinatian=umicro-

cephalus).
Lamargus Mtnier and HexLE, Plagiostomen, 1838, p. 93 (horealis = micro-
cephalus).

Rhinoscynnns Giry, Proe. Ac. Nat. Sei. Phila, 1864, p. 264 (rostrafus).

Body thick and clumsy: mouth transverse, little arched, with a deep.
straight groove running bhackward from its angle: nostrils near the
extremity of the snout: jaw feeble; teeth in upper ]l\\ small, narrow,
conical; lower teeth numerous, in two or more series, the pmnt S0

@The name licha, of the same date as americanns, is much less Inn[‘;pmprmtv.
bIshikawa, Prel. Cat., p. 61, as Seymmus Tichio.
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much tnrned aside that the inner marein forms a cutting edee, which
ix entire: sphreles moderate; no nictitating membrane; gitl-openings
narrow: fins all very small, the ventrals between the dorsal finsy skin
uniformly covered with minute tubercles. Tail short, much hent
upward.  Lggs large, soft, globular. without shell, dropped in the
00ze on the sea bottom.,  Speeies of the northern seas.

(.\‘(}//l)i/.ll.\'ll.\‘, ,\‘](‘(‘})_\'.)

32. SOMNIOSUS MICROCEPHALUS Bloch and Schneider.

Squadus microcephalus Brocin and Senxeiper, Syst. Ichth., 1801, p. 135, northern
SO

Nomaciosus wicrocepliolits JorpaN and Everyaxy, Fish North and Middle Amer.,
1, 1896, p. 57.

Somiosus brevipinne 1Le SUEUR, Jour. Ac, Nat. Sei. Phila., I, 1818, p. 122; Massa-
chusetts.

Neynous brevipinna Storer, Fishes Mass,, 1867, p. 235,

Nquedis borealis ScorEsBY, Arct. Reg., 1, 1820, p. 538, pl. xv, figs. 3 and 4; Arctie
Ocean.

Liemargus borealis Gextaer, Cat. Fish., VII, 1870, p. 426,

Nyuadus glacialis FAper, Fische Isl., 1829, p. 23; lceland.

Nyualus norwegianns BLaNvinLe, Faune Frangaise, 1828, p. 61: Norway.

Letodon echination Woon, Proe. Bost. Sce. Nat. Hist,, T1, 1847, p. 174 Massa-
chusetts.

Body robust, rapidly tapering behind; greatest depth little more
than one-fifth length; head somewhat less; mouth moderate, upper
jaw with 5 rows of small, sharp teeth, which are incurved, lancet-
shaped: Tower jaw with 2 rows of broad, quadrangular teeth, divided
in their centers by perpendicular ridge, divected outward, about 26
teeth on each side: fins small, first dorsal about ax large as ventrals,
Iarger than second dorsal: pectorals short. caudal short, bhluntish.
Length about 25 feet. Aretic seas south to Cape Cod, Oregon, France,
and Japan.

A huge, chinsy shark, not rare northward; an enemy to the whales,
biting out large masses of flesh from their bodies.

The only Japanese record is that of a large example, seen by Jordan
and Snyder in the market of Tokyo, in June, 1900.  Specimens from
the Pacific have never heen compared with those from the Atlantie,
and may helong to diflerent species.

(irpos, small: keday, head.)

.

funily XV, PRISTIOPIIORIDUE.
SAW RITARKS.

Body clongate, covered with fine, smoothish seales, forming shagreen;
snout produced in a long, flat blade, with sharp teeth on each side pro-
jeeting at right angles, these of unequal lengths; a pair of barbels on
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ower part of snout near its middle: teeth small, close-zet, each with
vsharp cusp on a broad base; nostrils inferior, with conspicuous valves;
syes large, no nictitating membrane: spiracles large; pectorals rather
arge, distant from head; fivst dorsal in front of ventrals: second dorsal
arge; no dorsal spine; no anal fin; gill-openings moderate, all hefore
pectoml; lower caudal lobe narrow. Speeies few: found from .Japan
‘0 Australia, resembling the saw fishes (/7/st/didw) of the New World,
but smaller in size and ditlerent in details of structure.

81. PRISTIOPHORUS Miiller and Henle.
Pristiophoris MenLer and Hexce, Plagiostomen, 1833, p. 97 (cirratus).

Characters of the genus included above.
(zpioTis. saw: Popée, to hear.)

33. PRISTIOPHORUS JAPONICUS Giinther.

NOKOGIRIZAME (SAW SITARK); ITOKABUKA (HIALBERD SHARK);
DAIGIRIZAME (SAW SHARK).
Pristiophorus eirratus SCHLEGEL, Fauna Japonica, Poiss., 1847, p. 105, pl. exxxviIr;
Nagasaki.—Riciarpsox, Ich. China, 1846, p. 317.—BLEEKER, Nieuwe Nalez-
ing, Ichth. Jap., 1854, p. 128; Nagasaki (not of Latham, 1704).
Pristiophorus japonicus GoxtTHER, Cat. Fish, VI, 1870, p. 43; Japan.—Ismi-
Kawa, Prel. Cat., 1897, p. 61; Sagami Bay.

Head a tritle less than 3 in body: tip of snout to eyve 3% in head:
greatest width of head 43 in its length: interorbital space 83 in head;
spiracle 23 in interorbital space; eye 131 pectoral 3 in head: height of
first dorsal 41; caudal 24.

Body clongate, moderately thick. Head small. except for elongate
depressed snout, or saw. greatly depressed and flattened. hoth above
and helow: saw rather hroad, thin, beconing narrow at tip. truncately
rounded: in each margin of saw a series of sharp teeth of uneven size,
the larger with one, two. or three smaller hetween: on lower marginal
surface of snout a single series of small. hackwardly hooked teeth,
each at some distance apart: in lower surface of saw. near edges,
a pair of flattened tentacles about equal in length to width of head in
front of eyes; teeth on edge of saw hecome smaller posteriorly and
extend halfway in space hetween eye and first gill-opening: mouth
broadly obtuse helow posterior part and hehind eye: teeth =mall,
pointed, in many rows in jaws: nostrils area tritle closer together than
corners of mouth, nearer latter than tentacles. or about in last third
of space hetween; interorbital space more or less flattencd, though
there are slight supraocular ridges; eye clongute, lateral, placed less
than its diameter posterior to noxtrils.  Spiracles very large, halt the
eve, placed directly behind its posterior margin. Gill-openings mod-
erate, in front of hase of pectoral.

Entire body finely roughened.
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Origin of first dorsal nearer tip of caudal than tip of saw, nearer
origin of ventral than that of pectoral, nearer posterior margin of eye |
than second dorsal; two dorsals are similar, of about equal size, second
with posterior part of its hase midway between first dorsal and tip of
caudal: pectorals large, broad. blunt, rounded, nearer origin of second |
dorsal than tip of saw; ventrals behind #irst dorsal and nearer origini
of seeond dorsal than that of pectorals; eaudal not very broad, upper
lobe much broader than lower, whole fin a littlemore than space between
dorsals.  Caudal pedunele rather long, thick, flattened above and below, 1
its least depth one and one-half in interorbital space. A\ lateral keel
along each side of tail from ventrals to caudal inferiorly. No pores:

in lateral line.

Color, pale gray-brown above; helow, whitish.

Length, 40} inches.

This deseription from a large example from Aomonri. |

Coasts of Japan; our specimens from Aomori and Nagasaki, the
latter received from Mr. Yahiro. A specimen is in the museum of |
Aomori, taken at Ajigasawa on the Japanese Sea. ,

The teeth are placed somewhat ditferently from those represented
in Schlegel's fignre. but the species is doubtless the same. |

Family XVI. SQUATINID.E. |
ANGEL SHARKS.

Ray-like sharks. Body depressed and flat, the snout obtuse, the
mouth anterior: teeth conical, pointed, distant; pectoral fins very
large. expanded in the plane of the body, but not adherent to the side
of the head. heing deeply notched at the hase; ventral fins very large;
dovsal fins 2, small, subequal, on the tail behind the ventrals; no anali
fin; caudal small; gill-openings wide, partly inferior, partly hidden
hy the base of the pectoral: spiracles wide, crescent-shaped behind
the eyes: nostrils on the front margin of the snout, with skinny flaps:
mwales with small prehensile appendages: vertebrae tectospondylous.
A single genus among living forms, with but one species certainly
known: a small shark of singular appearanee, found in most warm
seas.  In appearance, as in strueture, this family is strietly interme-
diate between the sharks and the rays.  Its nearest living allies are
probably the Dalatiidze.

32. SQUATINA Dumeéril.
ANGEL FISHIES.

Squating Dusitrin, Zool. Analyt., 1806, p. 102 (angelus=squatina).
Rhina RaviNesque, Caratteri Alcuni Nuovi Generi, 1810, p. 14 (squatina).
Rhina KLEiN, in Avaeste Duairin, Elasmobranches, 1870, p. 464 (squatina).

Characters of the genus included above.
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(squatina, the ancient name, akin to the English words ¢ skate”
Cand ““squat.™) ’

34. SQUATINA JAPONICA Bleeker.

I TEGAIZAME (CANOPY-SHARK); KASUZAME (CHAFF SHARK);
KOROZAME.

|‘ Squatina vulgaris ScHLEGEL, Fauna Japonica, Poiss., 1850, p. 305, pl. exxxvr;
/ Nagasaki (not of Risso).
| Squating japonica BLEEKER, Act. Soc. Sci. Indo. Neerl., 1857, I11, Japan, 1V, p.
40; Nagasaki.
Rhina squatina Isuixawa, Prel. Cat., 1897, p. 61, Tokyo (not of Linnzweus).

Head 5 in length; space between spiracles 11 in head: interorhital
space, 21; eye 3% in interorbital space.

Body broad, flattened, width of disk equal to one and five-cighths

total length. Head very broad, flattened. its length a trifle more

" than two-thirds its width; snout very broad, short, obtuse, projecting
“very slightly beyond mandible; eyes small, a little closer together
than spiracles, directed upward; snout well separated from mouth
below by a deep furrow; jaws with about three rows of sharp, pointed
teeth, npper projecting slightly beyond mandible; lips rather broad, a
flap at the corner of mouth: inferior margin of head with a narrow,
thin flap; nostrils closer together than eyes, on edge of snout in front;
interorbital space broad, concave, this concavity extending to poste-
rior part of head. Spiracles less than eye, and about diameter of
latter distant. Gill-openings very large, septa with broad dermal
lamin@ crowded together before base of pectoral.

Above rough, especially along edeges of dorsal and candal: down
middle of hack a series of small, sharp tubercles: a number of small
tubercles over eye between nostrils above; lower surface of body per-
fectly smooth, with exception of anterior horders ot pectorals and
ventrals and lower surface of tail.

Dorsals small, of about equal size, first just behind tips of ventrals,
second about midway between origin of first and origin of upper
candal lobe. Pectorals with length of base about one-half of length
of anterior margin, the latter not equal to breadth of head: ventrals
from their origin to tip behind, shorter than anterior edge of peetorals
caudal about half head; tail broad at first, then tapering, its width in
front not equal to space between onter edges of spiracles.

Color in alcohol gray-brown above, marked with very numerous,
small, dark spots, so that lighter color between forms a reticulated
network; toward edges of fins spots hecome smaller and crowded:
dorsals and caudal with a few. indistinet, dark spots: lower surface of
body creamy; outer edges of pectorals, deep gray-brown. blackish
posteriorly, also some brown spots about bases of former, on hreast,
throat, a large bloteh before the vent, and two streaks down tail.
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This description is from specimens obtained at Kobe and Nagasaki,
where it is abundant.

(C'oasts of Japan, commaon southward.

Duméril unites the Japanese speeies with the European Sguatina
aculeata, while Dr. Giinther unites both with Sywatina squatina.  The
several species of this genus, if really distinet, have yet to be defined.

Order IV. BATOIDEIL
THE RAYS.

Gill-openings inferior. slit-like, 5 1n nimber; spiracles present; no
anal fin: dorsal fins. if present, inserted on the tail; hody typically
disk-like, broad, and flat, the margin of the disk being formed hy the
expanded pectorals; tail comparatively slender, the eaudal tin small or
wanting.  Vertebrae eyclospondylous.  With the exception of  the
Loajrda. most or all of the rays are ovoviviparons.

(Batosz, a ray: €6os, likeness.)

a, Sarcvra. Tail comparatively thick, with 2 dorsals and a caudal fin; no serrated
candal spine.
b. Snout not saw-like.
¢. Flectric organs absent; skin not perfectly smooth.
d. Species ovoviviparous; young developed within body of parent; disk pass-
ing gradually into long, stout tail; pectorals not extending to snout.
Rinxoparma, XVIIL
dd. Species oviparous; eggs depogited in quadrangular, leathery egg cases,
with a projection at cach corner; disk abruptly contracted at base of tail;
peetorals extending to snout ... oo oo i il Rasnne, NVILL
ce. Eleetrie organs present; a structure composed of honeycomb-like tubes
between pectoral fins and head; skin perfectly smooth . N arconarin.g, NINX.
aa. Masricura.  Tail comparatively slender; dorsal fin single or wanting; back of
tail usnally with a serrated spine.
. Pectoral fing uninterrupted, confluent around snout; teeth small.
Dasvampr, XX,
ce. Pectoral fing interrupted, one portion forming detached appendages on
the snout (‘‘ecphalic fing””).
1. Teeth very large, flat, tessallated, tew in number. _Myzioparin.s, XX
- Teeth numerouns, very small, flat or tubercular; size of hady enormous;
cephalie fins conspicuous, resembling horns .. ... MosvrLipa, XXIL

Fannly XVII. RHINOBATIDE.
GUITAR-FISHISS.

Shark-like rays.  Trunk gradually passing mto the long and strong
twl. which 15 provided with 2 well-developed dorsal fins, a caudal fin
and a conspicuons dermal fold on each side; disk not very broad, the
rayed portion of the pectoral tins not being continued to the snout; no
conspicuous spines, the skin hemg nearly smooth, or with warty tuber-
cles: no eleetric orgins, Warm seas: distinguished from the Rqjidee
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chiefly by the fact that the eggs are hatehed within the hody.  The
ypical speeies are also nich more elonguted in forn.

\ First dorsal opposite to ventraly; caudal with lower lobe well developed.
~ b. Snout short and rounded, not much longer than interorbital width. . Rliina, 33,
H bb. Snout narrow, produced and pointed, its length much greater than interor-
| Dital width ..o . Rhyuchobatins, 34.
|1'a First dorsal much behind ventrals; anterior nasal valves not contluent; disk sul-
! triangular or rhombic; snout more or less produced; skin covered with fine
| shagreen, usnally with somewhat larger spines on the back of tail.

Rhinobatis, 35.

88. RHINA Bloch and Schneider.

: Rhina Brocu and Scenxpiper, Syst. Iehth., 1801, p. 352 (aneyclostomus; not of
i Aristotle and Klein, who, before Linnieus, used the name for Syua/ina).
Rhamphobatis G, Am, Lye. Nat. Hist. N, Y., 1861, p. 408 (ancyclostonus).
. Body depressed. the snout very broad and obtuse, its length not
‘nuch greater than interorbital width. its anterior ontline semicircular:
hack with large tubercles.  Pectoral fins with the anterior margin free,
1ot extending to the head.  Gill-openings narrow. inferior, helow the
sase of the pectoral.  Spiracles wide behind the eyve.  No nictitating
nembrane.  Nostrils inferior: oblique, wide slits.  Teeth, obtuse.
lgrnnul:n', the dental surfaces of the jaws undnlate.  Fivst dorsal oppo-
site ventrals; lower caudal lohe well developed.
(pivy. a shark.)

35. RHINA ANCYLOSTOMA Bloch and Schneider.

thina ancylostomus Brocn and Scuxeiper, Syst. Ichth., 1801, p. 352, pl. nxxir;
Coromandel.—Ricitarpzon, Iehth. Chin., 1846, p. 195; Canton, and of numer-
] ous authors.
i Rhamphobatis aueyclostomns (i, Am. Lye. Nat. Thst., NO Y., 1861, p. 408, —
Dumirin, Elasmobranches, 1870, p. 482 (after Bleeker).
Bhyncobatus ancyclostomis GEsmneg, (at. Fish, VI, 1870, p. 440; Madras, China,
Seychelles, Pinang.—Day, Fishes of Dritish India, I, 1839, p. 41,

\,“ Suout very hroad, obtuse, with semicirenlar outline: Targe. com-
pressed tubereles form longitudinal ridges, one on cach side ot npper
th of head, one on median line of trunk: an incomplete series of
snmllel tubercles round front margin of eve and below spirvacle; two
Short series of small tubereles on each side of trunk may be regarded
W8 continuations of those on head; teeth T7-75. twenty-two vertical
rows in center of upper and twenty-seven in center of lower jaw, sur-
face deeply undulated, with one large median and a smaller lateral
slevation on the lower jaw, and with corresponding enurginations in
apper; the teeth are largest on summit of each elevation, and all are
bbtusely rounded with several longitudinal ridges across cach.  Color
Tull hrown, lighter heneath: body and sometimes fins, covered with
whitish spots; oceasionally some tortuous black lines.  (Ginther,

Day.)
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Fast Indies; a single specimen was obtained at Kinkwazan, an island
ofl Matsushima Bay, in September, 1900, by Professor Mitsukuri.
- ’
(wyxvlos, undulate: 670ua, mouth.)

34. RHYNCHOBATUS Miiller and Henle.
Rhynehobatus MiLcer and [exie, Plagiostomen, 1838, p. 111 (laris.)

This genus ditters from Z24ina chiefly in the form of the snout, which
is prodnced and pointed as usual in L24inobatus.  The tubereles on the
hack are arranged much as in Zhdna, but are very small.

(pvyyos, snout; Baros, skate.)

36. RHYNCHOBATUS DJIDDENSIS (Forskal).

TONGARL (SHARP-POINTED RAY); KOTAINOZU; SAKATAZAME; KASUKA;
SUKINOSAKI (PLOW-POINT); SAKAFUTE; SUKINOSAZAKI.

Raja djiddensis ForsgiL, Deser. Anim., I1, 1775, p. 15, figs. 1, 2; Djidda, Red
Sea.

Rhynchobatus djeddensis Gonrier, Cat. Fish, VIIT, 1870, p. 441; Red Sea, Zanzi-
bar, Seychelles, Sumatra, India.

Rhinobatus lawvis BLocn and SCHNEIDER, Syst. [ehth., 1801, p. 354, pl. Lxxi; Coro-
mandel.—ScuLeGeL, Fauna Japeaica, Poiss., 1850, p. 306, pl. cxXXXIX;
Nagasakt, in open sea.

Rhyneobatus lavis DusnErin, Elasmobranches, 1870, p. 484; Malabar, Pondicherry.

Rhyncobatus duhcaneli BLainviLLg, Fauna Francaise, 1828, p. 48 (after Duhamel).

Suout elongated, distance between mouth and end of snout equals
one-fourth to one-fifth of entire length, excluding caudal fin, shortest
in adults; eyes rather large; teeth oval, wider than broad, with a hori-
zontal cusp across center of each, 40— 42—40- 42, twenty to twenty-five
vertical rows weross the middle of jaws, and dental plate with a cen:
tral. and a smaller lateral elevation; corresponding emarginations exist
in upper jaw.  Spiracle close behind eye.  Scales minute, of irregula
shapes and sizes, keeled: a number of tubereles, directed hackward,
exist in rows in some parts of body; a supraorbital row extends from
anterior margin of orbit round its upper edge to above spiracle; :
second passes from a central point between termination of last two
and proceeds along back to buase of first dorsal, tubercles on it much
farther apart than in other lines; from slightly behind beginning of
dorsal line of spines, a short, diverging row on cither side, also a row
on shoulder, and two or three spines on seapula.  Second dorsal beging
opposite extremity of first dorsal; smmaller than latter fin; its shape
the same.  Lateral keel begins a little above termination of ventrals!
[n color, immature Specimens dull-gray above, whitish, sometimes
tinged with red bencath: a dark or black band on the upper eyelid,
and a dark spot beneath on either side of snout; also usually, but not
invariably. a black spot at root of pectoral, which may have several
small white ones around it; hody. and sometimes pectoral fin, spotted
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nd lighter on abdomen. (Day).
- East Indics, north to Japan; scen by Jordun and Snyder at Onomichi,
Tiroshima, Tsuruga, and Hakata.

A large ray, measuring - feet.

We have haif of the head and a portion of the disk of a large exam-
le from Tsuruga. There is a small black spot on each side of the
nout at tip; two blackish spots over the eye, and another at hase of
sectoral, with a couple of light spots near it.

(Named for Djidda in Arabia.)

l\vith whitish, or light gray; iris golden; adult of a dull gray above

853. RHINOBATUS Bloch and Schneider.

Rhinobatus BLocn and ScHNeiner, Syst. Tehthe, 1801, p. 353 (ohinobatus).
Leiobatus Ravinesque, Caratteri Aleani Generi, 1810, p. 16 ( panduratus) .
Syrriina MtLier and HexLE, Plagiostomen, 1838, p. 113 (colimee).
Glaucosteyus Bonaparte, Catologo Metodico, 1846, p. 14 (rhinobatus),

Body depressed, gradually passing into the tail.  Cranial cartillage
woduced into a long rostral process, the space hetween the process and
he pectoral tin being filled by membrane; spiracles wide, hehind the
wye: nostrils oblique, wide; anterior valves not confluent; teeth obtuse,
vith an indistinet, transverse ridge. Dorsal fins without spine: both
r behind the ventral fins: caudal fin without lower lobe.  Claspers
slender and pointed.  Species numerous in warm seas, varyving con-
siderably us to the form of the snout; those with the snout shortened
ind the nasal valves broader, constituting the subgenns Leiohatus,
Syrrhina), to which the Japanese species helong.

(Bivy, a shark; Batos, a skate.)

t. LEloBaTus.  Anterior nasal valve continued toward median line.
b. Anterior nasal valve slightly continued toward median line by a short fold, far
from meeting its fellow of other side; snout produced; dorsal tubercles obso-
lete; color uniform brown; young with brown spots.........._.. schlegeli, 37.
bb. Anterior nasal valve continued toward median line, nearly meeting its fellow
of other side; snout moderately produced; back with a median series of very
small tubercles; back with dark rings....__. - polyophthabinus, 38.

37. RHINOBATUS SCHLEGEL Miiller and Henle.
SAKATAZAME (SKATE-SHARK).

Rhinobatus schlegeli MvLrer and HexuE, Plagiostomen, 1838, p. 123, pl. xuir
Nagasaki,—ScHLEGEL, Fauna Japonica, 1850, p. 207; Nagasaki.—Riciiarp-
soxn, Ichth., China, 1846, p. 95; Nagasaki.—BLEEKER, Act. Sci. Neerl., III,
1857, Japan, p. 41.—Gi~xtuer, Cat. Fish, VIII, 1870, p. 445; Japan, For-
mosa.—DUMERIL, Elasmobranches, 1870, p. 497.—Ismikawas, Prel. Cat,,

1897, p. 30; Boshu.—STEINDACHNER, Reise Aurora, 1898, p. 225; Kobe.—
JorpaN and SNYDER, Proc. U. S. Nat. Mus., 1900, p. 337; Tokyo.

Tip of snout to spiracle 4% in length; width of disk 3% m body: space
setween spiracles 44 1n space hetween tip of snout and spiracle: inter-



646 PROCEEDINGS OF THI NATIONAL MUSEUM. VOL. XXVL

orbital xpace 311 width across hody at origin of ventrals 13: width of
mouth 3%; space between nostrils 7 in snout; eye 7.

Body clongate and greatly depressed.  Head and disk hroadly
expanded, width of latter about two-thirds its length; snout triangu-
lar. long, narrow, its tip narrowly rounded; eyes rather small; mouth
small. helow posterior margin of eye, almost straight across; teeth!
small, pavement-like: nostrils large, each inclined obliquely toward:
mouth. and spuace hetween two-thirds length of cither; interorbitaly
space flat. a supraocular rvidge at cach side ahove eye. Spimcles:i
large, and very near posterior margin of eye.  Gill-opening small.

Body very finely roughened on upper surface, more or less smooth
below, with a very obsolete trace of a median keel down hack of.
shightly enlarged denticles. .

Dorsalg rather large, second only a trifle smaller than first; first:
dorsal nearer second than origin of ventral; second dorsal nearer first-
than end of tail; pectorals very broad, forming greatest width of disk
at its posterior thirds origin of ventrals nearly midway hetween front
of eye and origin of second dorsal.  Caudal broad. depressed, its
length two in snout.  Sides of tail each with a strong, lateral keel

helow.

Color in alcohol. light brown above, below whitish; young speci-
mens are marked with little bunches of blackish hrown spots.

Length. 271 inches.

Deseribed from a male specimen, |

Coasts of Japan; not uncommon. This species was seen at Tokyo,
Wakanoura. Onomichi, Hakata, and Nagasaki.  We have specimens:
from Iiroshima, Hakata. Nagasaki, and Wakanoura: also one from
Tokyvo, taken by K. Otaki.  In this latter specimen, the lower surfaee:
of the snout isx dark hrown.

(Named for Professor Schlegel.)

38. RHINOBATUS POLYOPHTHALMUS Bleeker.

Rhinobatus polyophthalimus BLeeker, Nieuwe Nalezing, 1854, Japan, p. 129
Nagasaki; Nat. Tyd. Ned., Ind., VI, 1854, p. 423; Act. Soe. Sei. Indo.
Neerl., T, 1857, Jupan, IV, pl 1v.

Rhvinobatus colitmna StEINDACHNER, Reise Aurora, 1898, p. 225; Kobe (not of
Jonaparte).

Head 4 in length; snout 64 in head: eye d in snout; width of disk
2% 1 it length.  Snout acute, processes of rostrum not distinet;
nares more than their length, distant, continued below till narrowly
separate: nasal flap fringed: lips without suleation above, continu-
ous below; mouth scarcely undulated, remote from margin of disk.
Spiracle close to eve.  Orbital ridge armed 1n front with some spines;
lower surface of rostrumn smooth: <ecales very small; 40 small spmes
down center of back 1 front of first dorsal. Dorsals subequal,’
scarcely emargmate, mueh higher than length of their bases, and
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[ about double their length distant; pectoral hroadly rounded: ventrals
- subrhomboid anteriorly, and obtusely rounded. acute hehind: above.
! yellowish-green, with oblong and vounded rings of olive-violet, fre-
guently interrupted with numerous spots: helow. whitish.
Nagasaki. (Bleeker.)
- Length, 312 nun.
Coasts of Japan. This species was seen by the senior author at
+ Wakanoura, Hiroshima, Hakuta, and Nagasaki. It may be identical,
- as Duméril indicates, with 2. aunulatius Smith, from the Cape of
Good Hope, but this should not be admitted without comparison of
specimens.  According to Steindachner. it is the young of the Bast
Indian Rhinobatus columna Bonaparte.
’ M ’
(mohvs, many: o¢pfadios, eve.)

Family NXVIIL RAJID.E.
SKATEN.

. Disk broad, rhombic, the skin more or less ronghened with spines
- or prickles; tail stout, rather long, with a longitudinal fold on cach
side; wsually 2 dorsal fins and sometimes a caudal fin present. all on
the tail; pectoral fins extending to the snout; ventrals large: no ser-
rated spine on the tail; no electric organs.  Oviparous, thie eges heing
laid in large, leathery egg cases, +-aneled, with 2 long, tubular **horns™
at cach end.  Found in all cool seas, some of the species in deep water.

a. Caudal fin well developed; ventral fins separate; pectoral fins confluent around

SIOU . L e Discobatus, 36.
aa. Caudal fin rudimentary or absent; pectorals not eonfluent around the snont;
ventrals deeply notehed ..o oo oo .. Laje, 37,

86. DISCOBATUS Garman.

Platyrhina MiLLer and Hexve, Plagiostomen, 1858, po 125 (sinensis, name pre-
oceupied ).
Discobatus Garyax, Proe. U, 8. Nat. Mus., 1880, p. 522 (sinensis).

Disk rhombic, the snout rounded in front; tail very distinet, with a
fold on either side, and with two dorsals and a well-developed caudal.
Body rough, with spines above.  Pectoral fins united in front. form-
ing fore part of snout. Ventral fins separate.

39. DISCOBATUS SINENSIS (Bloch and Schneider).
UCHIWAZAMIE (FAN-FISH).

Ruie chinoise Lackripe, Hist. Nat. Poiss., 1, pp. 34, 157, pl. 1, fig. 2 (from a
Chinese painting).

Rhina sinensis BLocn and SCHNEIDER, Syst. Lehth., 1801, p. 352 (alter Lacépdde).

Platyrhina sinensis MtLrer and Hexce, Plagiostomen, 1838, p. 125, pl xvin;
Nagasaki (on a figure of Burger).—Scuvpcir, Fauna Japonica, 1850, p. 507
(no deseription ).—Duskrtr, Elasmobranches, 1870, p. 576; Cochin Chiva.—
Gi~THER, Cat. Fish., V1II, 1870, p. 471; China,
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Suout 73 in head; space between spiracles 1 in snout: space between
nostrils 44 in snout; eye 7 in snout.

Disk very broad. much broader than long.  Head greatly flattened;
snout confluent with peetorals; eyes small; mouth nearly straight, and
not quite as wide as space bhetween outer margins of eyes; teeth
numerous, small, and flattened, or molar-like; nostrils large, oblique
toward moutl, and either equal to space between: interorhital space
flattened, even a trifle concave, and a supraoral ridge on cach side,
somewhat broad; spiracles dirvectly behind eye, and rather round and
deep.  Gill-openings small.

Upper surface of hody very rough with small prickles: a median
series of small bucklers from behind the head to first dorsal, and
between the Tatter and second dorsal: several small bucklers over eye
in front, and over the spiracles; several bucklers on cach side of the
body near the base of pectoral; lower surface of the body very finely
rouchened.

Dorsals small and posterior on tail, alike in shape, and posterior a
little larger: origin of first dorsal nearcr that of ventrals than tip of
caudal; second dorsal a short distance from first, its origin a little
neaver tip of ventral than tip of caudal; pectorals very broad, and
with snout form a very blunt angle in front; space between ventrals
below greater than snout; caudal equal to snout and eye. Sides of
tail below, with a fold on each side, running from ventrals to candal.
Caudal peduncle very short.

Color in alcohol muddy brown above, white helow: bucklers over
eyes, and spiracles, together with those on sides, and the first four of
the median row, eream white.

Length 202 inches.

This deseription from an example taken at Hiroshima.

Coasts of Japan and China: not rare. We have specimens obtained
at Wakanoura and Hiroshima.

* (sinensis, Chinese.) .

87. RAJA Linnseus.

Rejo Lixxevs, Syst. Nat., 10th ed., 1758, p. 231 (batis).

Dipturus RariNesQuE, Caratteri Alcuni Generi, 1810, p. 16 (hatis).

Platopterus RAFINEsQUE, Analyse de la Nature, 1815, p. 93 (batis).

Dasybatus Busaisvinig, Journ. Phys., 1816, p. 260 (conmunis).

Propterygia Otto, Nova Acta Acad. Cwes. Leop. Carol. Nat. Curios, 1824, p. 111
(hyposticta; monstrous example, with fins not adnate to head).

Leeriraja Boxarawre, Fauna ltalica, XXV, 1839, p. 130 (oxyriynchus).

Uraptera MtnLer and HeNUE, Plagiostomen, 1838, p. 155 (agassizi; species with-
out caudal fin).

Batis Boxavarre, Cat. Metod., 1846, p. 12 (radula; no description).

Malacorhinus Garyax, Bull. Mus. Comp. Zool., X1, 1881, p. 236 (plutonia;
species with imperfect rostral cartilage; probably recognizable as a valid
genus when the species are better known).

Raia variousg authors, change of spelling,
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! This genus, as here understood, comprises all those f2uj/dew which
lave the pectoral fins not continued around the snout, the ventrals
leeply notehed, and the caudal fin little developed, or wanting.  The
ail is very distincet from the disk, and is provided with 2-rayed dorsal
ins. The skin of the hody is usually more or less spinous: the denti-
ion differs in the two sexes, and the male is usually provided with a
lifterentiated patch of spines on cach pectoral.  Species numerous,
nostly of the northern seas.
" (raje or raia, a ray, or skate.)
‘ Snout not produced.

b. Dorsal fins united; a single row of spines on back of tail; everywhere rough-

ened ahove; no spines on supraorbital ridge. ..o oo isotrachys, 10.

( ;
' . Dorsal fins well separated; skin above mouth smooth.
i - Angle of disk posterior to middle of its lengtly; several rows of spines on hack

‘ of tail (omly 1 row in young); spines on supraorhital ridge.

‘_ o At T S0 AR A ThE L o e Jusea, 41,
z dd. Teeth in 45 rows; size moderate - ... ... ... ... meerderroorti, 42.

L bh. Angle of disk about opposite center of ite length, and it anterior margin
broadly convex; 5 irregular rows of spines on hack of tail; teeth in 45 rows.
‘ . . . kenojei, 43.
Iw. Snout very long, produced, tapering to a narrow point; teeth in 38 rows.
i N teng, 4,
| 40. RAJA ISOTRACHYS Gunther.
Ruja isotrachys (Gixtieg, Deep Sea Fishes, Challenger, 1887, p. 7, pl. 1115 south
! of Japan.
~ Snout rather produced, anterior margins meeting at nearly a richt
langle; distance between outer margins of nostrils equals their distance
from end of snout: teeth small, each with a point directed hackward
toward interior of huceal cavity. Body and tail entirely covered on
upper surface with minute asperities, each with a stellate base: no
spines on superciliary margin: a single small spine in nnddle of back:
a series of rather strong spines (eighteen) along the median line of tail,
none on sides. Outer pectoral angle rounded, margins of fin would
meet at a right angle.  Upper parts uniform, hrownish-gray: lower
parts sniooth, brownish-black. A female taken at Station 235 in 365
fathoms, (Giinther.)

This species we only know from Giinther's description.  The plate
represents the dorsals as joined at basc.

South of Japan, in deep water: one female known, 224 inches long.

({oos, equally; Tpayvs, rough.) ‘

41. RAJA FUSCA Garman.
Rujo fusca GarMaN, Proe. U. S, Nat. Mus., 1885, p. 42; Japan.
(Type, No. 26542, Mus, Comp. Zool.: taken from the egg case.)
A very young specimen of some large skate, resembling Reja mecr-
dervoort/, taken from the egg case, 15 thus deseribed by Mr. Garman:
 Length, 42 inches; width, 2; length of pectorals, 15 inches.

Proc. N. M. vol. xxvi—02——44
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Disk three-fourths= ax long ax wide.  Snont moderately prominent.  General ont-
line similar to that of Raja ocellatn. Tail from vent cquals the length of the disk
including the ventrals; depressed, rather broad at the dorsals, behind which it
extends in a long point that probably is mueh reduced in comparative length in the

adult. Teeth in 30 seriex. Eyes moderate; interorbital space nearly haif their
digtance from the end of the snout. Mouth broad, with a slight forwand caryve. A
pair of large spines in front of each eye; a single spine above cach spiracle; one
behind the head on the anterior end of the vertebral column, sometimes i second
hehind this on the shoulder girdle; and a median row on the tail, heginning behind
the vent and reaching the second dorsal. Dorsals separated Dy two spines.  Except-
ing these spines, the back is smooth.

Light reddish brown: a Dlack ring, half as wide as the mouth, incloses w light col-
ored space near the shoulder girdle on each pectoral.

The large size of this fetus renders it probable that it helongs to a
species distinet from Luju mcerderroorts and perhaps allied to feaja
occllata, -

('7'.//,\'('1/.\'., (]IISI{_\'.)

42. RAJA MEERDERVOORTI Bleeker.

LRejo wecrderroortii @ BLEEKER, Act. Sei. Ind. Neerl., VIIL, 1860, p. 66; Japan.—
Joroax and Sxyper, Proe. U, S0 Nat. Mus., 1900, p. 337; Tokyo.

Suout 73 in head: interorbital space 12 in snout; width of mouth 1%:

5
a

length of first dorsal. 17: eye 3% in interorhtal space.

Body hroad. disk much wider than long. its anterior margin undu-
lated.  Head small; snout slightly produced, pomnted; eves small,
interorhital space greater than distance of eye from margin of disk:
mouth rather small, undulated, about as far from tip of snout ax latter
is from eye: nostrils Jaree, ther distance from corners of mouth two
and two-thirds in space between latter and tip of snout: mternasal
space one and one-fifth wadth of mouth: teeth rather small, sharply
pointed, in about 45 rowsin upper jaw: upper lip free in middle: nos-
trils very large, hroadly separated at corners of mouth, with which
they are confluent, and with a large flap, posterior margin of which
13 hroadly fringed; interorhital space hroad. concave, supraoral ridges
not particularly elevated.  Spiracles mueh smaller than the eye and
directly posterior.  Grall-slits small.

Above. roughened on snout in front, along anterior undulated mar-
ginx of disk: a pateh of thorns on each side of pectorals, on their outer
thrrds <everal spines or tubereles on each supraorbital ridge: several
in front of eye: a couple on middle of back in front, and three rows

@ Disk rhomboid, its anterior borders nndulate, a little broader than long; snout
very sharp, greater than iternasal space, length from wouth half more than width
of Jatter; median teeth m male, pomted.  Back smooth, with a single, conical,
curved spine on ity median region; several spmes before, and within the eyes; the
outer spimes on the anterior region in 3 to 5 series. Tail a httle shorter than the
disk; claspers (in the type 21 e long) very Jarge.  Olive-green above, orange along
the edge of disk: pale ocelli of varying size more or less evident; pores on the lower
side of head hordered with black.  (Blecker),
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ipper surface of tail: also a supero-lateral row of small <pines:
1 these exceptions, smooth: lower surface of body perfeetly smooth,
spt end of snout.

lirst dorsal larger than sccond. from which it is well separuted.
rvening space equad to one-fifth length of hase of first: second

FIG. 7.—RAJA MEERDERVOORTI.

rsal and eaundal joined, only separation w deep notehz angle of pec-

cal obtuse: ventrals four-fifths length of claspers: claspers more
half of tail, when measured above from posterior hase ol ven-
: anarrow lateral fold along each side of tail.

Color in aleohol, hrown above, clouded with darker. and with many
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light blotches on pectoralss at middle of hase of pectorals, two large,
round, light spots: behind these, wlso farther apart, two round black:
ish spots: edges of disk, ventrals, and tail light brown; lower surface

of hody whitish. more or less soiled with dusky, and pores with

blackish dots.

Leneth 143 inches,

Deseribed from a youne male from Nagasuki.

A large male from Kobe ditlers in bhaving the colors more or less
uniform, the spots ohsolete.  Its lower surface is greatly soiled with
pile brown,

Our adult females, all larger than any of the males, differ principally
in their greater width.  They also have the eyves closer together, the
space hetween always less than their distance from the margin of the
disk. They are more or less wniform in eolor like our adult male

lrom Kobe,  One from Tokyvo is very dark, or soiled, helow. The :

mouth is nearly straight.

- -

In wsmaller specimen than any yet mentioned the spots and mar-,
blings above hecome more distinet. especially the two large spots at the |

hase of the pectorals. However. there are still three rows of tubercles
on the upper surface of the tail.
Tu owr stll smaldler and youngest specimens there is great variation.

In most of the nudes the distance between eyes is less than distance

from the margin of the disk. The lower black spots on the pectoral
above disappear, and the light spots at the base of the same fin vary
from narrow-rimmed ocelli to deep blackish blotches.  The tail is
seldom with more than a single nmiedian row of tubercles above.
Consts of Japan, very abundant.  Our specimens from Tokyo,

Nagasaki. Kobe, Wakanoura, and Hakodate. 1t is possible that more

than one species is included in onr series.
(Nuned forJ. 1. C. Pompe van Meerdervoort. who collected for
Dr. Bleeker.)
43. RAJA KENOJEI Miiller and Henle.

GANGI-EI (SEA-WALL RAY); KENOE], KASUBE, SEBITA (FLAT-BACK);
IGA-EI (SPINY RAY); RENTE-EL

Rej Lennjei Mvnrer amd Hescg, Plagiostomen, 1838, p. 149, pl. xuvar; Naga-
saki.—Scieecer, Fauna Japonica, 1850, p. 308; Nagasaki.—RIciarpsox,
lehth. Chin., 1846, p. 197; Camton.—DBLeEkER, Aet. Soc. Sei. Ind., Neerl.,
L 1858, Japan, TV, p. 420 Japan, VI 1859, p. 65.—Dungrin, Elasmo-
branches, 1870, p. 557; Nuagasaki.—tiiNrurg, Cat. Fish, VI, 1870, p. 463;
Japan. - Nvsrroy, Kongl, Svensk. Vet. Ak., 1887, p. 51; Nagasaki.—Isini-
Kawa, Prel. Cat., 1897, p. 60; Tokyo.—Jorpax and Sxybxx, Proc. U. 8. Nat.
Mux., 1900, p. 337,

Lja japonica @ Nysrron, Kongl., Svensk. Vet. Ak., 1887, p. 52; Nagasaki.

“Raj juponica is characterized thus by Nystrom:
“Distance from middle of Torchead between eves to tip of sunout less than half
breadth of head at same point; distance hetween outer angles of nostrils somewhat
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- Interorbital space 14 in snont; width of mouth 12: length of first
[dorsnl, a little more than 41 candal 23: ~ye 33 in interorhital space.

Body rhomboid, very broad. width of the disk much greater than
(its length.  Head small; snout very little produced. thougeh ending in
a small point; anterior margin of disk full, slightly undulated. and
eyes nearer to it than their space between: mouth large. slightly
undulate; teeth in about 45 rows in upper jaw. small. rounded: nos-
trils very large, broadly separated, but not equal to width of mouth
at its corners, with which it is also confluent: nasal flaps large. poste-
rior margin fringed: length of nostril to corner of mouth equal to two
and one-half in space between latter and tip of snout: interorbitul
space concave, though flattened in middle. and supraorbital ridges
little clevated. Spiracles rather large, a little smaller than eye.
oblique, directly posterior. Gill openings very suall.

Body almost perfeetly smooth, with exception of =ome roughness
on snout, several small tubercles on supraoral videes, one in center of
back in front, and 5 irregular rows of thorns on hack of tail.

Dorsals separated, distance between about one-sixth buse of first:
second dorsal confluent with small caudal. only separation a deep
notch, and equal to first dorsal in size: ungle of pectoral would full at
about middle of length of disk; ventrals moderate.

Color in spirits, hrown above, whitish beneath; upper surface
marked with small. blackish spots: at bases of pectoruls, two large,
blackish rings above, helow which, though further apart. also two
indistinet, imperfeet vings, and still posterior on last rays. a small,
black spot; nine indistinct, hlackish eross-bands on upper surface of
tail; lower surface of hody whitish, soiled with hrown. pores with
grayish horders.

Length 17} inches.

Coasts of Japan, rather common.  We have specimens from Misuli,
Tokyo, Wakanoura, Kohe, Tsuruga, and Nagasaki.  As this species
is mature at about the length of the speciinen deseribed. the rays *de
taille enorme ™ noticed by Schlegel must belong to Z2aju fengi or some
other species. In our young specimens the spots on the haek form
more or less distinet ocelli, and the mottlings above are distinet, fre-
quently with a number of licht spots.  The lTower surface ix white.
but the outer third of the pectorals broadly hordered with pale hrown.
which in the adult is paler.

(heno-ed, the Japanese name.)

less than their distance from tip of snout; snout somewhat rounded; mouth with 40
rows of teeth; interorbital space concave. A few small tubereles ahout eyes; vest of
body smooth, except for a large tubercle behind eye and arow of Jarger or smaller
ones along middle of back. Color dark brown, with larger and smaller vellowish
gpots.  Deseribed irom a specimen 23 cu long, taken at Nagasaki.”
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44. RAJA TENGU Jordan and Fowler, new species.
TENGU-EI (LONG-NOSED RAY).

Interorbital space 3 in snout: width of mouth 2%; length of fi
dorsal +1: caudal 6; eve 44 in interorhital space.

Body very broad, width of disk much greater than its length, He
farge: snout greatly prodneed, tapering to a sharp point: cyes sma
rather far apart, thongh farther from margin of disk than this interys
mouth large, slightly curved or arched, with 38 rows of large tecth
jaws: upper lip not free in middle: nostrils very large, hroadly sep
rated at corners of mouth, with which they are confluent, and witk

FI¢. 8.—RAJA TENGU.

large flap, the posterior margin of which is broadly fringed: spac
between anterior part of nostril and corners of mouth 5. in spa
between former and tip of snout; interorbital space broad, concay
the supraoral ridges large, broad and convex.  Spiracles smaller th
eve, oblique, directly posterior.  Gill-slits small.

Snout ronghened above: a number of small spines in front of a
over eyeg several on back behind head: a single row of spines dow
middle of tail above, a row on each side of same. and all rest of uppe
surfuce perfectly smooth: lower surface of body. except ventrals an
tail. roughened, especially on snout.

First dorsal a little larger than second, from which it is well seps
rated, intervening space equal to two-thirds length of second dorsa
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second dorsal and caudal separvated by a noteh: angle of pectoral
obtuse; ventrals small.

Color in spirits brown. more or less finely mottled with lighter, and
lower surface like upper: pores helow blackish.

Length 44 inches.

Type No. 71338, Iehthyvological collections, Leland Stanford Junior
University Museum.  Locality, Matsushima Bay,

Cotypes are in U, S. National Muscunr., from station No. 23770,
Matsushima, where they werve dredged by the U, S, 1fish Commission
steamer At ross.

The type is a young female, hut is easily distinguished from other
species by the elongate snout, which iz, however, not <o long as that
of the adult: distance between eyes less than their distance from the
margin of the disk: a pair of stout spines in front of each eve. a single
one behind ecach. and a single one on the middle of the back. in front;
middle of the tail with a single row above, and all the vest of the hody,
both above and below, smooth.  Color more or less decper hrown

above, marbled with darker: helow. brownish: the pores on the under
surfuce of the head. bordered with hlackish.  Length 8§ inches.
Coasts of Japan, espeecially northward: rather common. Tt was
obtained at Aomori, Hakodate, and Matsushima.
(Named from Zengn ov Tegu, in Japanese mythology, a comical
being with a very long nose. which he is fubled to thrust into the husi-
ness of other people.)

Family XINX. NARCOBATID.E.
ELECTRIC' RAYR.
Trunk broad and thick. covered with perfectly smooth skin.  Tail
1 )
comparatively short and thick, with rayed caudal tin, and commonly
2 raved dorsal fins, the first of which is over or behind the ventrals: a
longitudinal fold on each side of the tail: anterior or nasal valves con-
flnent into a quadrangular lobe: a large electric organ, composed of
many hexagonal tubes between the pectoral fins and the head. Rays of
moderute or large size. noted for their power of giving electric shocks;
found in most warm seas.  According to Fritseh the torpedoes pass
through three distinet phases of development —a shark-like. a vay-like,
and finally a torpedo-like stage.  The very young have long. external
oills.
«. Dorsal tin single; spiracles close behind eye; tail with a fold on each side,
Astrape, 38.
38. ASTRAPE Miiller and Henle.
Astrape MiLier and Hexve, Plagiostomen, 1838, p. 130 (capensis).
Dorsal tin single.  Disk rounded, not emarginate in front: =nout
short. not keeled: spiracles with entire edges, near the eyes: mouth
narrow, protrnctile, surrounded by w circulir fold of <kin. joined to the
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nasal vidve by a cartilaginous frenum: teeth flattened, quadrangular |

at base, not occupying the whole cleft of month.  Skin smooth.

7 ’ . .
(eoTpamy, lightning.)

45. ASTRAPE JAPONICA Schlegel.
SHIBIRETD (SHOCKED RAY).

Astrape japonica @ Senvpcen, Fauna Japonica, 18505 p. 307, pl. cxw; Nagasaki.
Astrape dipterygic Isnig aw s, Prel. Cat., 1897, 1. 60; Tokyo, Sagami Bay, Ajiroin

[zu (probably not of Schneider).

Disk round and equad to tail, which is hroad, compressed. and taper-

ing. Head very small; snout short, equal to space between spiraeles:

eves very small; 4 in space hetween spiracles; nostrils large, rather
close together, median flap only separated slightly by a thiek frenwms
mouth not very broad, ahout one-half width between spiracles. and
jaws with flattened pavement-like teeth: interorbital space nearly flat.

Spiracles larger than eye, and with their edges elevated.

Body perfectly smooth, but with many pores, espeeially along

outer portions of pectorals.

First dorsal, when depressed, reaching hase of caudal, and equal to
half its length: length of base of ventral is equal to width of caudal
at base: tail greatly depressed, broad, and along sides, & rather narrow,

lateral fold.

Color in alcohoi. hrown above; caudal, dorsal, and middle of tail,
deep brown: lower surface with greater portion soiled with pale hrown.

remaining portions whitish.
Length, T inches.
This deseription from @ male from Wakanoura.

T~
Coasts of Southern Japan, not common. Our single example is

from Wakanoura.
Family XX, DASYATID.A.

STING RAYS.

Disk usnally more or less broad than long; the pectoral fins uninter-
ruptedly confluent in front, forming the tip of the snout; tail variously
formed. usually whiplike, sometimes short and stout, sometimes bear-
ing a single dorsal or caudal fin, but never with two dorsals:; usually
one or more vertical folds of skin on tail, rarely a lateral fold. Tail
generally armed with a large, sharp. retrovsely servate spine on its
upper surface toward the base: 2 or 3 spines oceasionally present.
Ventral fins not emarginate.  Skin smooth, or variously prickly or
spinous, roughest in the adult; no differentiated spines on the pectorals
in the males, the sexes heing similar.  Mouth rather small: teeth

@ Narcine timlei, a related species, is aseribed to Japan by Giinther, following Rich-

ardson.  There is no evidence that it has ever heen taken in Japan.
Astrape has heen mistaken Tor it.

Perhaps

)
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l’small, paved, usually more or less poiuted or tobeveular.  Nostrils
close together: nasal valves forming a reetangular flap, which is joined
to the upper jaw by a narrow frenum. Spiracles large, placed close
behind the eyes.  Skull not elevated. the eyes and spiracles superior.
Species ovoviviparous. Found in miost warm seas. come of them in
the fresh waters of the northern parts of South Ameviea.  The large.
Ljagged spine on the muscular tail ix capable of inflicting a severe and
‘even dangerous wound.
a. UroropmNg.  Tail stout, provided with a rayed caundal fing no dorsal fing disk
. roundish; candal spine strong. ... .. Uroloplins, 39,

: ;
FW' Dasvariyg  Tail slender, without eaudal fin; pelvis without sword-shaped
|

process.  (Marine species. )
| . Tail whiplike, longer than disk, which ix rhomboid, or roundish; caudal =pine

) Deasyatis, 40,
- Ub. Tail very short, shorter than the very broud, transversely rhombie disk; caudal
spine weak, often wanting; no trace of dorsal fin___ ... .. ___ Preroplatea, 41,

39. UROLOPHUS Miiller and Henle.
Leiobatus @ Brainvinug, Jour. Phys., LNNXNXIHL 1816, . 262 (erucialis: not
Leiobatns, Rafinesque, 1810).
Leiohatis Branvinpe, Faune Francaise, 1828, p. 43 (no type named ).
Uroloplhus MiLLER and TTeNLE, Plagiostomen, 1838, p. 173 («iranticeus=crucialus).

.

Urotrygon GiLy, Proe. Ac. Nat, Sci. Phila., 1863, p. 173 (mndus).

Disk oval or rhombic, the length and hreadth not very unequal:
snout rounded or the tip exserted; skin smooth or more or less prickly.
Tail rather short, little if any longer than the disk. muscular. provided
with a distinet rayed caudal tin: no dorsal tin.  Upper part of the tail
with a strong. serrated spine.  Warm seas.  Sting rays of small <ize,
the most vigorous and most dangerous of the group. mostly coufined
to tropical America.

(ovpd, tail: Aodos, crest.)

46. UROLOPHUS FUSCUS Garman.
JUNORUL
Urolophus fuscus Garman, Proe. UL S, Nat. Mus., 1885, p. 415 Fast Coast of Japan
(Type No. 7058, U. S. Nat. Mus. ).
Urolophus tullbergi Nystron, Kongl. Svensk. Vet. Akad., 1887, p. 531 Nagusuki
(Coll. Dr. W. Tullberg).—Jorban and S¥ybER, Proe. UL 8. Nat. Muos., 1900,
p. 338; Tokyo.

Disk vound. angles of pectorals about opposite first two-fifth= its
length. Head small, snout produced only in a short point: anteriov
edge of disk broadly convex: eyes rather small, 5 in snout and 34 in
interorhital space: nostrils large, confluent with mouth only separated
in middle by a thick frenum: mouth small. 13 in interovbital space:

aIn the Faune Francaise, 1828, Blainville ehanges “batus in thix and all similar
names to “batis,”’ thus Leiobatis, Aitobatis. In this form the name Leiobatis has pri-
ority over {olophus, but being not a new nawme, but a mere variant in spelling, it is
perhaps not necessary to adopt it as the name of this genns.



juows with flattened. pavement-like teeth: intevorbital space concaye
supraocular ridges little elevated.  Spiractes large, much greater thy
than eve.
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Jody perfeetly smooth, with many pores. ‘

Base of ventral about equal to snout; candal rather broad, rounded
lower Tobe heginning before upper, and width of fin 2% in snout: tai|
depressed. its width at base 2 in snout, armed with a strong, vmnprossm-‘l
spine with serrate edges. |

Color in aleohol, light hrown above, pores with blackish horders
candal fine a bioteh helow cach eve and upper surface of tail blackishe
lower swrface whitish, except lower surface of tail, which is hlackishs
edees of ventrals and of disk broadly edged with blackish or brownishe

Leneth 143 inches. ‘

This deseription from a female from Tokyo.

Southern Japan. generally common.  Our specimens are fron 'l‘nk_\'o,‘
Kobeo Hiroshima, Hakata, and Wakanounra.

( fuscus, brown, dusay.)

40. DASYATIS Rafinescue.
STING RAYS,

Dasybatus KieiN, missux, 1742 (pre-Linnean).

Dasyatis RariNesque, Caratteri di Aleuni Nuovi Generi, 1810, p. 16 (ww
= pustinaca).

Urowis RamNesque, Indice d'tiol. Sicil., 1810, p. 61 (atjus).

Trigonobatus Braxvieg, Jour. Phys. 1816, p. 261 (vulgaris).

Trygon Avaxson, in Cuvier, Régne Animal, 1st ed., 1817, p. 136 (pastinaea).

Hemitrygon MULLer and 1lexLe, Mag. Nat. Tist., 1837, p. 90 (bennetti).

Himantura MtLeer and Hexte, Wiegmaun's Archiv., 1837, p. 400 (warak).

Pastinaca Swainsox, Classn. Anim., 1839, p. 319 (olivacea).

ALuceanthis BIRENBERG, in Swainson, Classn. Anim., 1839, p. 319 (orbicudaris):

LPastinaca D Kay, N Y. Fauna, Fishes, 1842) p. 373 (pastinaca).

Dasihatis Garsax, in Jordan amd Gilbert, Synopsis, 1883, p. 65 (pastinaca; cor
rected orthography ).

Disk oval, lat. with rounded angles.  Tail very long and slender
whip-like. without fin, but often with 1 or 2 vertical. memhranous
folds: a strong serrated spine toward the base of the tail.  Skin more
or less spinous or prickly, rarvely smooth.  Teeth small. paved; a
few papille usually present in the mouth behind the lower jaws
Species about 30, Sting rays of large size, abundant in warm seas.
Many of the spinous species are nearly or quite smooth when young,
becoming rough with age.  Some of the species are vet imperfectly
known and much of the synonyvmy is uncertain.

(Sawons, shagoy or rough: faris, a skate: abbreviated from Dasy-
hatis.)

a. Dasyvaris: Tail with eutaneous folds.
h. Snout not long and produced.
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c. Two appendages at bottom of mouth inside; tail 1 larger than disk; under side
dusky gray, withont redin lifeo ..o o . kuhlii, 47.
ce. Three appendages at hottom of mouth inside; under side, pale orange red in
I akajet, 48.
hh. Snout long and produced, =o that greatest width of disk would he abont oppo-
site to middle of it Tength .o o0 i, 40,

act. Thivianrra: Tail without entuneous folds; three times length of disk,
gerrardi, DO,

47. DASYATIS KUHLII (Miller and Henle).

Trygow kehli MivLer and Hesve, Plagiostomen, 1838, . 164, pl. ¢1; Vanicoro,
New Guinea (drawing from a specimen from Nagasaki), —Senrecer, Fanna
Japouien, 1850, p. 308; Nugasaki.—DBreeker, Verh. Bat. Gen. Plag., NNXTV,
1852, p. 73.—Dumgri, Elasmobranches, 1870, p. 603; Amboina, Java, Vani-
coro, New Guinea.—GoNtier, Cat. Fish, VIII, 1870, p. 479; Zanzibur.

The margins of snout form an obtuse angle: only two appendages
at hottom of mouth, hehind teeth.  Body entirely smooth. or with «
series of spines. pointing hackward along the median line of hack to
eaudal spine.  Tail with a distinet cutancous fold above and helow,
about one-half larger than disk.

Coasts of Japan and southward, not common, readily known from
D). alkajer by the grayish, not reddish. eoloration of the lower xide,
Our specimens from Hakodate. Tokyo. Misaki. Wakanoura. Ono-
michi. and Hiroshima.

(Named for the naturalist, M. Kuhl.)

48. DASYATIS AKAJEI (Miiller and Henle).
AKA-EI (RED SKATE).

Trygon akajei MLLer and Hexve, Plagiostomen, 1838, p. 165, pl. Liir, Nagasaki.—
NenLeGEL, Fauna Japonica, 1850, p. 308; Nagasaki.—BLEEKER, Act. Noc. Sei.
Indo.-Neerl., 11, 1857, Japan, IV, p. +4.—DusgriL, Elasmobranches, 1870,
p. 604; Nagasaki.

Disk broadly oval: widest part about seeond fifth of its length.
Head moderate, snout produced into a short, though very blunt point,
and anterior edge of disk very broadly convex: eyes small. elevated a
little, and 5 in interorbital space: nostrils large, contluent except for
the thick, cartilaginous frenum; mouth small. more than one-half
snout; teeth Hattencd. pavement-like: lower lip with narrow folds:
interorbital space hroad, flat.  Spiracles not quite twice eye.

Body smooth. except a patch of asperities hetween and posterior to
each eye, and a median sevies on back. developing posteriorly. into
large thorny spines to caudal spine: end of tail rongh: rest of body
perfectly smooth.

Base of ventral less than interorbital space: tail much larger than
disk, tapering rapidly till very slender. its width at base more than
half interorbital space; spine on upper part of tail inserted a little
before first third of its length, longer than snout. and serrate on both
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edevs on outer half: a small keel on tail above, hehind spine. ang

long one runs along lower surface.

Color in aleohol dark. dusky brown above, hecoming lighter
outer and marginal portions of disk: lower surface of body a eres
white: a creamy bufl bar in front of and below eye, also another abe
spiracles, above and at cornersy sides of tail whitish, also edges
claspers. The helly is move or less bhright orange red in life,

i

Leneth, 272 inches.

Herve deseribed from an adult male from Tokyo.

Young specimens are perfeetly smooth above, without any asperitie
or thorns, the colors more pronounced. the outer half of the tail bla
and the lower surfuce of the hody more or less tinged with creamy
light bufl.

y

FIG. 9. —DASYATIS ARKAJEL

Coasts of Japan, very common southward in sandy bays.  Our spec
mens from Matsushima. Tokyo, Misaki, Wakanoura, Onomichi, Hix
shima, Tsurnga, Takata, Kawatana, and Naensaki.

(ctha-ci, ved skate, in Japanese.)

49. DASYATIS ZUGEI (Muller and Henle).
ZUG-EL
Truygon zngei Mgk and Hexve, Plagiostomen, 1838, p. 165, pl. uinn; Nagasaki
Senrecrn, Fauna Japonica, 1850, p. 309; Nagasaki.—Caxrtor, Malayan Fish
1550, po 426, Breeker, Verh. Bat. Gen., NXIV, 1852, Plagiost., p.
Macao, Pondicherry.—Deagrin, Elasmobranches, 1870, p. 606.—Gi*NTHE
Cat. Fish, VI, 1870, p. 4815 Japan, Pinang, Madras.
Disk ax deep as hroad: its greatest width about opposite middle
it fength, Head large. with produced. pointed snout; snout abo
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2% in disk. and anterior margins of disk. concave: eyves very small,
slightly elevated, and about equal to 5% in interorhital sl)u;w: 1N0S-
trils large, confluent, except for thick cartilaginous frenum. and
with edges of flap fringed: mouth smal. about 1} in space hetween
nostrils, and 4% in snout: teeth in somewhat roughened. pavement-
like patches in jaws: interorbital space concave in middle. elevated
a little on hoth sides, and equal to 3 in snout. Spiracles very large,
rounded, and equal to 23 cye diameters.  Gill-openings moderately

:
small.

!f Body entirely smooth, with exception of upper surface of tuil hehind
spine, where it ix roughened.

- Base of ventral about 12 in interorbital space: tuil very long and
slender, greatly exceeding length of disk: width of tail at base. 21 in
interorbital space: spines on upper parc of tail. less than interorbital
space, sharp, slender, serrvate on hoth of outer edges, and inserted
about first fifth the length of tail: rather low keels on tail, one above
short, und behind spine, the lower much longer. :

Color in alcohol, brown aboyve, more or less uniform. and below,
whitish.

Length, 293 inches.

\ This description from a specimen from Kobe.

In a young specimen. with two candal spines. the eyes ave larger. the
tail is smooth and with keels long. and the color darker above, and
‘more or less mottled indistinetly.

Coasts of Japan and southward, known by the long snout.  Our
specimens from Tokyvo. Kobe. Wakanoura, Onomichi. and Hiroshima.

(2ug-ci, the Japanese name.)

50. DASYATIS GERRARDI (Gray).

Trygon gerrardi Gray, Chondropt., 1851, p. 116; India.—tiNTneg, Cat. Fish,
VIII, 1870, p. 474; Japan, Fast Indies.

Trygon macrnrus BLEeker, Verh. Bat. Gen., NXIV, 1852, Plag., p. 74 Java,
Sumatra.—DuoseriL, Elasmobranches, 1870, p. 438 (after Bleeker).

Disk broadev than long.  Snout rather obtuse. margins forming an
obtuse angle.  One or more large tubercles in center of hack. round
which, or in front of which. generally smatler tubereles are grouped.
forming a small pateh or <hort band. and not extending beyond central
portion of disk. Tail without cutancous fold. exceedingly long and
slender, about thrice as long as disk, without tubereles at hase. Color
brown, with round, yellowish spots, limited to posterior parts in
voung examples, which have tail ornamented with alternate hrown
and yvellow rings.  (Ginther.)

India, East Indies. and a half-grown specimen recorded from Japan
by Dr. Giinther. We have seen no Japanese specimens. A\ related
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species /0 nudus (Giinther), known by the smooth skin, is listed by
Bleeker as from Japan. but no locality is given.

Duniéril finds 2 bueeal papillee.

(Named for M. Gerrard.)

41. PTEROPLATEA Muller and Henle.
Pteroplatea MvLLer and Hexeg, Plagiostomen, 1838, p. 168 (allavela).

Disk much broader than Jone. its anterior margins meeting in a very
obtuse angle. its outer angles more or less acute, the form, therefore,
transversely rhombic.  Tail very short and slender. shorter than the
disk. without fin, armed with a very small, serrated spine. which is
often wanting.  Skin smooth, or very nearly so. Size rather large.
Warm seas.  The species are closely related.-

(zrepor, tin: 7Aarvs, broad: an ancient name of Dteroplatea alta-
1'/‘/((.)

51. PTEROPLATEA JAPONICA (Schlegel).

TRUBAKUROEL (SWALLOW RAY); YOKOSAED (CROSS-WISE RAY).

Ptevoplatea juporica ScinLeGer, Fauna Japonica, Poiss., 1850, p. 309, pl. cxwi;
Nagasaki.—BLEEkER, Act. Noe. Sci. Indo. Neerl., TH, 1857, Japan, IV,
p. 4. —buesigrie, Elasmobranches, 1870, p. 614

Dasyalis micrirva car. japonicus Gray, Chondropt., 1851, p. 122; Japan, Canton.

Plevoplatea hirindo, Ismikawa, Prel. Cat. 1897, p. 60; Tokyo, Boshu; (not of
Lowe).

bisk very broad, its length only a little more than half its width; its
greatest width would fall about opposite last fourth of its length.
Head very broad. and flattened: snout only a small. blunt point, and
its length equal to two-thirds interorbital space: anterior margin of
disk broadly convex: eves small, somewhat elevated. 7 in inter-
orbital space: nostrils large, well separated, with large flaps: mouth
moderate. equal to its length from tip of snout, undulate: teeth in
broad, pavement-like patehes in jaws: interorbital space very broad.
flattened.  Spiracles directly hehind eye, much larger than the swune.
Gill-openings moderate.

Jody entirely smooth.

Base of ventral 14 in interorbital space: tail very small, short, its
length about twice interorbital width: a smull, weak spine on upper
surface of tail at its fivst thivd.

Color in alcohol, olivaceous hrown above, marked with very fine,
numerons. darker punctuations, tail whitish with eight dark rings
about ax hroad as interspaces; lower surface of body whitish.

Length. 91 inches.

Here desceribed from a female from Wakanoura.

Coasts of Jupan, vather conmon. 1t was taken at Tokyo, Wuka-
noura, Hiroshima, Hakata, Kawatana, and Nagasalki.
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Family XXI1. MYLIOBATID.T.
EAGLE RAYS.

dislk broad; the pectorul fins not continued to the end of the snount.
ceasing on the sides of the head and reappearing in front of the
ut as 1 or 2 fleshy protuberances (cephalic fins), which are sup-
ted by fin vays.  Tail very long and slender, whip like. with a
zle dorsal fin near its root, hehind which ix uwsually a strong,
[1'01‘sel_v serrated spine.  Nasal valves forming a rectangular flap.

S.-h the posterior margin free. attached by a frenum to the upper

r. Skull tess depressed than usual among rays, its surface raised
that the eves and spiracles are lateral in position.  Teeth hexanen-
| large. flat tessellated, the middle ones usually hroader than the
ers.  Ovoviviparous. Skin smooth: no ditferentiated spines on
E pectorals in the males, the sexes being similar.  Ventrals ot
arginate. Large sting rays: inhabiting warm scas, feeding chietly
mollusks, which they crush with their large. evinding teeth.

Feeth in several series, the middle series very broad.

C Muzzle entive oo Myliohatis, 42

42, MYLIOBATIS Dumeéril.

Myliobatis DuvnmgrIL in Cuvier, Régne Animal, 1st ed., L1, 1817, p. 137 (aquile).
Iolorbinus GiLL, Proe. Ac. Nat. Sei. Phila., 1862, p. 331 (vespertilio=californicis).
Disk broad. the outer angles acute.  Cephalic fins, forming a soft,
wex appendage in front of snout. Jaws about equal.  Median
th very hroad. much hroader than long in the adult. proportionally
rower in the young.  Several series of narrower teeth on each side
the median series; teeth changing considerably with age.  Iree
e of the nasul valve not deeply emarginate.  Tail very long and
nder, with a small dorsal fin. and one or more serrated =pines.
1 sirooth, or nearly so.  Size large.  In all warm seas.

uVlos, grinder; faris, ray.)

Disk two-thirds as long asbroad - ... ... tobijei, H2.
Disk twice as broad as long. . ... ... .. .. . ... wiewhofi, 53.

52. MYLIOBATIS TOBIJEI Bleeker.
TOBI-EI (KITE RAY, OR FLYING RAY).

Myliobatis aquila SCHLEGEL, Fauna Japonica, 1847, p. 310, pl. exvi; Nagasaki
{(not of Linn:eus).

Mylwbatis tobijei BLEEKER, Verl. Bat. Gen., XX VI, 1854, Nieuwe Nalez. Japan,
p- 130, Nagasaki.—Duvwiris, Elasmobranches, 1870, p. 640 (after Blecker).

Myhwbats corputa GUNTHER, Cat. Fish, VIII, 1870, p. 490; Japan.—Isimkawa,
Prel. Cat 1897 p 60, Matsushima.

Head 3 1n body (from tip of snout to hase of ventrals behind): <nout

n head, eye 6 m mterorintal space; spiracles 255 width of mouth 24.
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Disk very broad, length of body from tip of snout to tip of ventral
a little more thau 14 in its greatest width.  Head thick, depressed and
rounded above: snout flexible, inferior, flattened, and rounded: eyes
small. Tateral, at ~ome distance in advance of spiracles: nostrils large,
rather close together, separated hy thick, eartilaginons and fleshy
frenum. which is coarsely papitlose or warty: lips and nasal flaps very
thick and fleshy: teeth in pavement-like plates: interorbital space
broad. fontanelle hollow in middle, and on each side of this a
little elevated and flattened.  Spiracles large, oblique. Gitl-openings
moderate.

Body smooth.

Dorsal fin small. its base a little less than length of spiracle. inserted
behind ventrals: caudal very long, filamentous: upper surtace of tail
with a compressed, pointed spine with serrated edges a little less in
length than space between spiracles: ventrals long and free. hases
rather narrow.

Color in alcohol, dusky brown above, with many rather large,
whitish spots, distinet posteriorly:; lower surface chalky white; tail
blackish. -

Total length, 543 inches; without tail, about 10 inches.

Description from a male taken at Tokyo.

Coasts of southern Japan, not uncommon.  Our spechens from
Hakodate, Tokyo, Onomielti. Hiroshima, Hakata, and Nagasaki. Some
of these have the dermal thickenme, or horn, over the eye, said to
characterize M. cornuta, and others are without it.  This is evidently
not a specific character.

(tobi-¢/. Flying Ray in Japanese.)

53. MYLIOBATIS NIEUHOFI (Bloch and Schneider).

Raja nieuhofii BLocn and ScnNeiper, Syst. Iehth., 1801, p. 364; Indian Sea (after
Zee-Vleermuis of Nieuhof, in Willughby, Appendix, p. 6, pl. x, fig. 3).
Myliobatis nicuhofii Covier, Régne Anim., Ist ed., 1817, p. 138.—MtLLEs and
Hexwe, Plagiostomen, 1338, p. 177.—Doenirin, Elasmobranches, 1870, 1. 638;
Pondicherry.—GuNTneg, Cat. Fish, VIII, 1870, p. 491; Pinang, Moluceas,
Japan.

Raju fasciata Suaw, Gen. Zool., HI, 1804, p. 286, pl. exvin (after Xehneider).

Body smooth, disk ahout twice as broad as long.  Fleshy prolonga-
tion of snont. short: no horn on orbit.  Dorsal situated at beginning
of base of tail. opposite end of insertion of ventrals, no spines poste-
rior toat: tail about three times as long as disk.  Color, ohve superi-
orly, tinged externally with a reddish hue, and a dark, outer margin
to disk: young have abont seven blue bands across disk and two more
hetween or elose to eyes: as fixh mereases in size first bands on head
disappear. and finally those on body.  (Gunther, Day.)

Indian Ocean and archipelago; a half-grown specnmen in the British
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loubtful. but the species, if occurring in Japan, may be recognized
oy the anterior position of the dorsal fin, nearly over the root of the
rentrals and by the very broad disk. It was not seen by us.

(Named for Dr. Jean Nicubof, of Batavia, died in 1671, once gover-
wr of Ceylon, author of Voyages par mer et par terre i differens
jeux des Indes Orientales, with 20 plates of fishes.

Family XXI1I. MOBULID /.
SEA DEVILS.

Rays of enormous size, with the disk broader than long, and the
seetoral fins not continued on the sides of the head, the anterior or
sephalic portion being separate, developed as 2 long horn-like or
sar-tike appendages.  Mouth wide, terminal or inferior.  Teeth very
small, flat or tubereular, in many series; those of the upper jaw some-
imes wanting,  Eyes lateral.  Nostrils widely separated, their valves
mited, forming a flap as wide as the cleft of the mouth. Tail long
ind slender, whip-like, with a single dorsal fin at its base, and with or
without a serrated spine.  Ventral fins not emarginate.  Skin more or
less rough.  Males without differentiated spines on the pectorals, the
sexes similar.  Ovoviviparous. Largest of all rays and amony the
largest of all fishes: the species few, found in the tropical seas.

1. Teeth in both jaws; mouth inferior ... o o . .. ... .. Mobula, 43

43. MOBULA ¢« Rafinesque.

Mobula RariNesque, Indice &’ Ittiol. Sicil., 1810, p. 61 (auriculata=edentula).

Apterurus Rarinesquy, Indice & Ittiol. Sieil., 1810, p. 62 ( fabroni=edentulus).

Cephalopterus Duninin, in Risso Tehthyol., Nice, 1810, p. 14 (giorna=edentula;
not of Geoffroy St. Hilaire, 1809, a genus of birds).

Dicerobatus BLaNviLLg, Jour. de Phys., 1816, p. 262 (mobular=edentula).

Cephaloptera (Dumdéril) Cuvier, Régne Animal, 1st ed., 1, 1817, p. 138 (giorna).

Prterocephala Swainson, Nat. Hist. Fishes, 11, 1839, p. 321 (giorna).

Head free from pectoral fin. truncated in front, with the cephalic
tin on each side developed as a straight, horn-like appendage. pointing
forward. Nostrils widely separated.  Mouth inferior, wide. Teeth
in both jaws very small, flat, or tubereular, in many series.  Tail very
‘<lendor. with a dorsal tin between the ventrals; the serrated spine
present or absent.  Species about 5. in tropieal secas, reaching an
enormous size and therefore not well known.

(Mohular is a name said to be used for the European species, Mobula
edentula (Briinnich), *“le diable des Caraibes,” in the Azores.)

@The name Aodon, accepted for this genus by Jordan and Evermann, was origi-
nally based on a shark of the Red Sea, .lodon massasa, said to have microscopie,
'serrated teeth, and very large pectoral fins. It may belong to the Seylochinidz.

Proc. N. M. vol. xxvi 02 45
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54. MOBULA JAPONICA (Miiller and Henle).

ITOMAKI-ET (SPOOL RAY).

Cephaloptera japonica MtrLer and Ilexue, Plagiostomen, 1836, p. 185; Ni
saki.—ScuLuaen, Fauna Japonica, 18530, p. 310; Nagasaki.—Duygrin, Elas
mobranches, 1870, p. 659 (after Miiller and Ilenle).

Diccrobatis japonica Goxtueg, Cat. Fish, VIII, 1870, p. 496 (after Miiller
Henle).

Teeth very minute. obtuse tubercles, extending laterally to t
angles of the mouth.  Back rough. Tail nearly thrice as long

."? ‘..\

F16. 10.—MORULA LsPoNICa (from a foetus).

body. On each side of tail, a series of small, white tuberel
(Giinther, after Midler and Henle.)

Coasts of Japan. occasionally taken. A fetus. 22} inches long,
obtained by us from Kumakichi Aoki of Misaki. Two mounted speei-
mens ave in the museum at Hakodate, both from Voleano Bay. T
largestisx 8 feet across, the tail about twice the length of disk, wh
is a little more than twice as hroad as long.
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Subclass HOLOCEPIITIAILL
CHIM AERAS.

Skeleton eartilaginous.  Gill cavity with four clefts within, hut hav-
.ing one external opening only. which is covered by a fold of skin.
| No spiracles.  Mouth inferior.  Jaws with teeth, contluent into hony
‘plates: upper jaw. palate. and hyomandibular, coalescent with the skull;
intestine with a spiral valve.  Pectoral fins normally developed. placed
How; ventral fins abdominal, with claspers in the male; a cartilaginous
hook, with & hrush of teeth at the tip (frontal holder) on the forehead
of the adult male. Derivative radii sessile on the sides of the basal
bones of the limbs.  Skin sealeless, its muciferous svstem well devel-
oped. This group contains a single order. Chinmweroidei, among exist-
ing fishes: many extinet forms belong to it, and the group ix perhaps
not less ancient than that of the sharks.

(6Xos, solid; xegads, head.)

Order V. CHIM AROIDEI.
CHIMEROIDS.

Characters of the order. included above. The group includes three
existing families. Rhinochimeeridee (Bassalian), Chimeeridae, and Callo-
rhynchide (Antarctic). The two families found in Japan are thus
defined by Mr. Garman:

a. Proboscis long and pointed; lateral canal system subtubular; notochord with
rings; cerebral hemispheres distant from both olfactory and optic lobes.

REINOCIINM ERID.E, X XTI,

aa. Proboscis absent; lateral canal system, sulcate; notochord with ring-like seg-

ments; cerebral hemispheres fused with the olfactory lobes, and distant from

the opticlobes .o L. CanLeriDE, XXIV.

Family XXIII. RHINOCHIM/ERID.E.

Snout very long, with a cartilaginous midrib, and foliaceous lateral
expansions of the skin at the base.  Two dorsal fins, the anterior one
with an immense triangular spine, tinely serrvated on its lateral edges.
Tail very elongate. with tilamentous tip. Frontal region in the adult
male with a *frontal holder.” as in Chimara.  Ventral claspers small
and simple, gill-openings separated by a wide isthmus.  Lateral canal
system subtubular; notochord with rings: eerebral hemispheres dis-
tant trom both olfactory and optic lobes. Two genera —Zlurriotta
in the deep waters below the Gulf Stream. and  Zhinochincers in
similar situations in Japan.  flarriotia has teeth much like those
of Chimwra.  Rhbivochimere is the most primitive of cxisting
Chimeroids,
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44. RHINOCHIMA/ARA Garman.
Rhinoclimeara Garyax, Proe. No ling. Zool, Clab, 1901, H, p. 75 (pacifica).

Teeth without tritors or dental lamina. much like the horny covers
of the jws of tortoises or birds.  Snout stronger and more compressed
than in//urriotta.  Japan, in deep scas.

(piv, snout: yiuaipa, chimwera.)

55. RHINOCHIMARA PACIFICA (Mitsukuri).

Herriotta pacitice. Mhrsvreri, Zool. Mag.,, June, 1895, pl. xvi; Kurihama, near
Misaki.

Rlrmochimara pacijica Garmax, Proe. N Eng. Zool. Chab, 1901, p. 75 (specimen
bought in Japan).

No detailed deseription of this species has vet been given.  Mitsu-
kuri's paper reads as tollows:

The reader's attentior is called to Plate XV, giving the fignres of individuals of
the Chinveroid group.  The lower figure is copied, somewhat reduced, from the
Aprit number of the American Natoralist, and represents the new chimearoid HHarpi-
otta raleighana, which Messre, Goode and Bean discovered among the collection made
by the Albatross. It habitat is said to he the coasts of Virginia, Maryland, and
Delaware, 707-1080 fathoms.

The upper fignre represents a chinieroid which has been for some years in the
possession of the Zoological Museum of the Seience College in the Tmperial Univer-
gity of Tokyo. The specimen (inale) was honght in the Tokyo market and is marked
as from Nuvilama, provinee of Sagaini. There ecan he no doubt that fishermen of that
village caught it in the deep water (200 fathoms or more) contiguous to Misaki. Its
mnique characters had not heen noted by ns.

Unfortnnately, Tam not vet in possession of the original description of Harriotta
radeighana hy Messrs. Goode and  Bean: but the short desceription, the extremely
clongate minzzle, and the feeble elaspers; ax well as a comparison of the two figures,
leave no doubt in my own mind that the individunals ficured belong to the same genus.

There can he very little question that they helong to different species. (1) The
general shape of the body, (2) the shape and size of the pectoral and ventral fins,
(3) the point to which these fins reach when back, (4) the shape and disposition of
the dorsal fing, (5) distribution of lateral-line sensge system, all scem to point to the
specifie distinetion ol Atlantic and Pacifie specimens. The name of Harriotia pacifiea
will be appropriate to the Japanese species.

I hope to return to the subject and to give fuller notes at no distant. date.  The
ocenrrence of thisinteresting genus in hoth the Pacific and Atlantic oceans is, however,
an inferesting fact well worthy of heing placed on record as speedily as possible.

Of this species a few speeimens have been obtained by Professor
Mitsukuri in deep water off Misaki.  These the senior author has
examined, hnt has not minntely described.

Family XXT1V. CHIMAERIDA.
CHIMERAS.

Body elongate, vather robust anteriorly. tapering posteriorly. Head
compressed. without proboscis. mouth small, inferior, the upper lip
deeply notehed. Nostrils confluent with the mouth, separated hy a
nurrow isthmus: jaws with the teeth confluent into 4 bony lamine
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_r (triters) above and 2 helow.  Nospiracles.  Pectorals free. placed low;

- ventral fins abdominal, many rayed. provided in the male with elaspers,
the male also with ** frontal holders ™ on the forehead.  Dorsal fin usu-
ally divided. anteriorly with a very strong spine. which ix grooved
behind; caudal fin low, fold-like. Skin naked. rarely. somewhat
prickly. Lateral line present, usually with nwmerous branches ante-
riorly, the canal system. sulcate.  Notochord with rine-like seements.
Cerebral hemispheres fused with the olfactory lobes, and distant from
the optic lohes.  (Garman.)

Three free gills and 2 half ¢ills, [ on each side: isthmus moderate;
gill-rakers small.  Ovipawrous, the egg cases long, elliptical, with silky
filaments,  Iishes of singular appearance, found only in the seas of
the cold regions.

48. CHIMARA Linngseus.
ELEPHANT FISHES.

Chimara LINNEUs, Syst. Nat., 10th ed., 17568, p. 286 (monstrosa).
Iydrolagus Girn, Proe. Ae. Nat. Sei. Phila., 1862, p. 331 (eollied).

Heod somewhat compressed, the snout hluntish. protruding. fleshy.
not armed at tip with an appendage.  Eves very large. Iateral.  Tecth
rather strong. Lips thickish, the lower with a frenmu. Lateral line
simple on the body, but forking anteriorly. forming several series of
mucous tnbes on the head.  Male with a club-shaped, cartilaginous
hook on the head above the snout: this hook is curved forward and
downward, and is armed at its tip with decurved spines, its tip fitting
into a depression in front of the eyes; females without thix appendage.
Gill-opening small.  Pectorals moderate; ventrals rather large, with
large bitid or tritid claspers in the male, the form partly dependent
on age or season: male also with rough appendages at the hase of the
ventrals, protruding from a sheath of skin.  First dorsal triangular,
preceded by a strong spine, which is grooved behind and serrated on
its edges; second dorsal and caudal fins low, often more or less notehed.
Tail extending in the line of the axis of the hody, often more or less
produced ina tilament at tip.  Skinsmooth.  Fishesof singularappear-
ance; mostly of the northern seas; not valued for food.

(yipnaipeg chimeera, a tabulous monster, with the head ot a lion. hody
of a goat. and tail of a serpent.)

56. CHIMAERA PHANTASMA Jordan and Snyder.
GINZAME (SILVER SHARK).

~

Chimera monstrose SCHLEGEL, Fauna .Japonica, Poiss., 1850, p. 300, pl. exxxi;
Nagasaki (not of Linneeus).

Chimara phantasine Jorpax and SNypegr, Proe. U, S0 Nat. Mus., 1900, p. 3388;
Tokyo.

Body very elongate, tapering from head into the long. filamentous
tail. Head deep, oblong, its width about three-fifths its length. its
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depth less than le nurh' .\Ilﬂll( very deep, blunt rounded, short, soft;
eves oblong, large, high, a little anterior, their length 3 in head (mefl.s-
ured from surrounding cartilages); hook on tip of head in front of
snont, depressible in sockets, and with its lower rounded extremity
bheneath, beset with many sharp spines, directed backward: mouth
small, inferior, with thick lips: teeth of 10 laminwe in upper jaw, form-
ing a serrate cutting edge in front, and posteriorly broad, oblique,
molar-like teeth are found; in mandible, 16 laminzwe, forming a serrate
cutting edee in front. lamine heeoming broad posteriorly and with a
concave space in front at symphysis; no broad, posterior, molar-like
teeth on mandible, edges of jaws elevated and enameled; nostrils large,
close together, contluent with corners of month: space between eyes
narrow, less than their diameter.  Gill-openings small, in front of and
helow hase of peetoral: isthmus broad, with a fold of skin across.

First dorsal arising directly behind head, aymed with a long, curved,
compressed, pointed spine, much longer than fin, when depressed, 7
times length of pupil. triangular in cross section, keeled in front. with
a serrate edge, posterior edge, from its separation from the soft part
of fin. grooved in middle, and with each of edges finely serrate; first
dorsal is depressible in a deep groove; second dorsal long, even, of uni-
torm height to base of upper caudal lobe: upper caudal lobe not so
high as sccond dorsal. shorter than lower lobe, sinking on fin anterior
to it; pectorals very lonn. broad at hase, 1)01nt(-d, not reaching tips of
claspers: ventrals inserted behind tip of dorsal spine, broad, rounded,
about equal to length of head: lateral hine running around eye above
and below, over the top of head, joined behind eyes and along sides
supertorly.

Color in alcohol, hrown above, white below. and washed with sil-
very: fins with their outer portions blackish.

Total length, 29% inches; without caudal filament, 192 inches.

This description is from a male taken in Sagami Bay. It differs
from two other specimens from the same locality, and from the original
type.in having the anal and candal lobe below, confluent, and forming
a single fin.

This species 15 not rave m rather deep water along the coast of
Japan.  We have secured three specimens from Misaki, besides the
original tvpe found by Mr. Otaki m the market of Tokyo.

(r,'m’VTu,'()‘/l(l’, i vision.)

SUPPLEMENTARY NOTE.

In arecent letter (January. 1903) Dr. K. Kishiouye notes the dis-
covery of the Last Indian shark, Stegostoma tigrinwn (Gmelin), on
the coast of Japan, near Tokyo. It helongs near the Hemiseylliide,
heing remarkable for the very long tail, half the length. Body with
brown spots or hands.
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SUMMARY.

Class ELASMOBRANCIITI.
Subelass SELAcIn.

Order I. Noripaxt.
Family I. HEXANCHIDE.
1. Heptranchias Rafinesque.
1. deand Jordan and Snyder; Aaazame; Misaki.
Family IT. ClLAMYDOSELACHIDE,
2. Chlaniydoselachus Garman.
2. anguineus Garman; Rubuwla, Kagurazame; Misaki.
Order TT. ASTEROSPONDYLI.
Family III. IIETERODONTID.E.
3. dleterodontus Blainville.
3. japonicus (Dnméril); Misaki, Tokyo, Wakanoura, Kobe, Hakata, Nagasaki.
Family I'V. ScYLIORRINID.E.
4. Halelurus Gill.

. burgert (Miller and Ilenle) : Nagasaki.

He

H. Cephaloseyllivae Gill.
5. wmbratile Jordan and Fowler; Nanwkazame, Oseibuka; Nagasaki.
Family V. TIEMISCYLLID.E.
6. Chiloseyllivne Miller and Henle.
6. indicwne (Gmelin); Keerun in Formosa.

7. Orectolobus Bonaparte.

-1

. barbatus {(Gmelin); Nagasaki, Tlakata.
Ta. Ntegostoma Miller and Henle.
Ta. Tigrivian (Gmelin); not seen.
Family VI. Carcnarinn.g.
8. Mustelus Cuvier.

S. mauazo Blecker; Hoshizame; 1lakodate, Aomori, Matsushima, Tokyo, Misaki,
Kobhe, Onomichi, Hiroshima, Hakata.

9. Triakis Miiller and 1enle.
9. seyllivun Miiller and Ilenle; Korozwme; Tokyo, Tsurnga, Onomichi, Hakata.
10. Glaleus Rafinesqne ( Galeorkinus Blainville).
10. japonicus (Miller and Henle); Yerakuwfuka; Nagasaki, Onomichi, Hiroshima.
11. (Galeocerdo Miiller and Henle.

11. tigrinus Miller and Henle; Nagasaki.
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12. Prionace Cantor.

glanea Linngens; Misaki.

3. Carcharias Rafinesque ( Carcharhinus Blainville).

Japonicus (Schlegel); Mejiro, Wanizame; Hakodate, Tokyo, Wakanoura, Kawa-

tana, Nagasaki.
14. Seoliodon Miiller and Henle.

laticandus (Miiller and Henle); not seen.
acntus (Rappell); not seen.
walbeehi ( Bleeker); Nagasaki, Kawatana.

Family VII. SenyrNipax.

15. Sphyrra Ratinesque.

. zygeena (Linngeus) ; Shimokuzame, Kasebuzame; Misaki, Wakanoura, Nagasaki.

“amily VI, Avorup.s.
16. Alopias Rafinesque.
vulpes (Guuelin);  Ouogazame, Nadebika, Nezwmezame; Tokyo, Yokohama,
Nagasaki.
Family IN. MITSUKURINID.E.
17. Mitsckuring Jordan.
owstont Jordan; Misaki.

Family X. Lanxins.
18. Isuropsis Gill.
glavca (Mller and Henle) ; Aozame, Morezame; Matsushima. Nagasaki.

19. Loamna Cuavier.

. corunbica (CGimelin); not seen.

20. Carvcharodon A. Smith.
carcharias (Linnieus); Misaki.

Family XI. C'ETORINNIDE.

21. (etorhinus Blainville.

maronus (Gunner); Ubazawe, Tenguzame, Bakazame, Zozame; not seen, but
reported on good authority.

Family XTI RuiNEoDONTID.E.
22, Rhineodon A. Smith.

typicus Smith (pentalineatus Kishinouye); not seen.

Order 111. TECTOSPONDYLI.
Family XIII. Squavimn.

23. Nqualus Linnieus,

. wmitsukueit Jordan and Snyder; Aomori, Misaki, Awa, Kagorhima, Boshu.



